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AS THE GIANT peaks tower above the surface of the earth, 
so Gemmer Triple Roller Tooth Steering Gears tower 
above other devices in all of the essential factors for desir- 


able steering control; indisputably the pinnacle in steering. 


“Passenger car ease” —maximum safety in steering—are provided for commercial 


vehicles of all kinds—including road machinery, trucks, tractors and buses. 


Gemmer Triple Roller Tooth Steering Gears embody these all important factors for 
desirable steering: « EFFICIENCY—highest available—provides easy steering always— 
plenty of power for parking. « STABILITY—Steering is firm, response positive, with 
absenceofrubbery feelingand wander. « SAFETY—abundantsafety factor—low internal 
stresses, ¢ NURABILITY—endurance forthe life of the vehicle, « CONVENIENCE—compact 


design for easy installation and weight saving—yet steering arm angularity is ample. 


GEMMER MANUFACTURING CO. 


6400 MT. ELLIOTT AVE. e DETROIT, MICH. 










MORE LIGHT FOR NIGHT DRIVING 


from New Reflecting Safety Curb 


These pictures of New York State Highway tell story of greater visibility 
and traffic safety assured by White Concrete Reflecting Curb 





Pat HY White Concrete Reflecting Curb is an important 
Fig. 1—Dry night view of scored- contribution to safety on roads and streets is clearly 


finish White Concrete Reflecting h in th ' hot h 
Curb installed on New York State shown in these Two photographs. 
Highway between Fort Mont- On a dry night, under car headlights only—no other 


gomery and West Point Junction. illumination— White Concrete Reflecting Curb defines the 

General Contractor: Frank Stento ° 

and Sen, Gaghentens Cate Com ‘ road far ahead of the car. Why? Because the white 

tractor: J. Provenzano Construc- concrete is a good reflector, and because the saw-tooth 

tion Co., Hewlett, L.I., N. Y. Ss faces of reflecting curb (as explained in Figs. 3 and 4) 
make the curb highly visible by reflecting the headlight 
rays back to—not away from—the driver. 

On a rainy night, when the pavement is almost com- 
pletely blacked out, reflecting curb provides a brighter 
guide to safety than ona dry night. Why? Water on the 
reflecting faces fills in the minor depressions in the white 
concrete, creating a smoother, more mirror-like surface 
which reflects even more light back to the driver and 
thus makes the curb even more highly visible. 

White Concrete Reflecting Curb made with Atlas White 
cenient has proved its efficiency and economy in many 
installations. Although relatively new, it has been installed 
or specified in 16 states. 


WHY REFLECTING CURB 


Fig. 2—Rainy night view of curb 


IS HIGHLY VISIBLE shown in Fig. 1. 


Fig. 3—For visibility of cur on of reflected light 
is as important as the amount of light. Car headlights 
strike smooth curb or pavement at a flat angle, and thus 
nearly all the light is wasted—it is reflected forward, in 
the wrong direction, away from driver. Visibility is poor, 
and on rainy nights is almost nil. 


Fig. 4—When car headlights strike the saw-tooth faces 


of reflecting curb, the light is conserved—it is reflected Use the coupon to ask for your copy of the first complete and authentic publication on 


in the right direction, back to the driver, forming a bright White Concrete Reflecting Curb. Universal Atlas Cement Company (United States Steel Cor- 

guide to safety. Visibility is high on dry nights and higher poration Subsidiary), Chrysler Bidg., New York City. 

still on rainy nights (explained above, right). OFFICES: New York, Chicago, Philadelphia, Boston, Albany, Pittsburgh, Cleveland, Minne- 
- apolis, Duluth, St. Louis, Kansas City, Des Moines, Birmingham, Waco. 


_ Peter Na Eee 


Universal Atlas Cement Company 
Chrysler Building, New York City l 
Send me free copy of the new book “ White 
Concrete Reflecting Curb— A White Guide to 
Address 


Safety.’ I 
| 
| 

MADE WITH ATLAS WHITE CEMENT cry _siate | 


ilhses dew weitere enemncel 


ROADS AND STREETS, December, 1941 











ROADS AND 
STREETS 


Vol. 34, No. 12 





December, 1941 





CONTENTS 


General Observations on Concrete Scaling 


By J. W. KUSHING 
Research Engineer, Michigan State Highway Dept. 


Chemical for Prevention of Stripping of Asphalt from Aggregate 30 


Discussion of a New Additional Specification for Asphaltic Road 


Overhaul Chart 
Serapers and Power Shovels Cooperate on Connecticut Job 


Design and Control of Flexible Pavement Cohstruction 


By W. H. CAMPEN and J. R. SMITH 
Omaha Testing Laboratories 


Observations by the Way 
By A. PUDDLE JUMPER 


Library-Laboratory Research 


By J. W. KUSHING 
Research Engineer, Michigan State Highway Dept. 


The Physical Chemistry of Soil Mechanics 


By RICHARD J. SHAW 
Phoenix, Arizona 


New Amendments to Preference Rating Order P-22 Priority... . 
Review of Books and Booklets 

Snow Control with Plows 

Soils Density Apparatus Employs Rubber Balloon 


American Equipment Speeds Philippine Defenses 


By JAMES J. HALSEMA 
Baguio, Philippines 


Fature Viewpoint Requires County Planning of Highways 
By GEORGE M. HALEY 
County Engineer, Salt Lake County, Utah 


Editorial 
About Contractors and Their Jobs 


New Equipment and Materials 





Copyright 1941, by Gillette Publishing Cempany. Acceptance under the Act of June 
5, 1934, authorized January 25, 1938, at Chieago, Illinois. Subscription price $3.00 
per year in the United States, $3.60 per year in Canada, $4.00 per year for 
foreign mailing 








ROADS AND STREETS 
CCA) 


A magazine devoted to the design, 
construction, maintenance and oper- 
ation of highways, streets, bridges, 
bridge foundations and grade sepa- 
rations; and to the construction and 
maintenance of airports. 


WITH ROADS AND STREETS HAVE 

BEEN COMBINED GOOD ROADS 

MAGAZINE AND ENGINEERING & 
CONTRACTING 





STAFF 
HALBERT P. GILLETTE, Editor 


EDWARD S. GILLETTE, 
Publisher 
VICTOR J. BROWN, 
Publishing Director 
CHARLES T. MURRAY, 
Managing Editor , 
JOHN C. BLACK, Field Editor 
MALCOLM V. BURTON, 
Associate Editor 


DOROTHY LEDGERWOOD 
Advertising Editor 





GILLETTE PUBLISHING 
COMPANY 


330 S. Wells St., Chicago, Ill. 
ESTABLISHED 1906 


Publishers of 


ROADS AND STREETS 


POWERS’ ROAD AND 
STREET CATALOG 


WATER WORKS AND 
SEWERAGE 


CAMINOS Y CALLES 
TECHNICAL BOOKS 





BUSINESS REPRESENTATIVES 


Chicago Office 
E. C. KELLY 
BE. H. HICKEY 
L. H. LINGNOR 
330 S. Wells St., Chicago, Ill. 
Telephone: Harrison 1843 


New York Office 


J. M. ANGELL, JR. 
A. E. FOUNTAIN 
155 East 44th St., New York, N. Y. 
Telephone: MUrrayhill 2-6023 


Cleveland Office 


B. C. BRUMM 
2025 Lakeland Ave., Lakewood, Ohio 
Telephone: Lakewood 4466 


San Francisco Office 


DON HARWAY & CO. 
420 Market St., San Francisco, Cal. 
Telephone: Exbrook 6029 














Welded, tugged, no racks 


no holes to weaken the 
structure. 


GASOLINE 
ELECTRIC 


in a range 
of 18 SIZES 
¥% yd. capacity 
and 
Larger 




















¢ When roads must expand,an obsolete bridge 
is like a tight pair of pants. Yet you can “let 
out the seams”—eliminate these horse-and- 
buggy bottlenecks by extending or replac- 
ing them with Armco Multi Plate structures. 

Many roadbuilders have found ARMCco 
Multi Plate an especially wise choice when 
they were faced with the problem of mod- 
ernizing old bridges at reasonable cost. The 
sturdy plate sections come to the job ready 
for quick, easy assembly. No special equip- 
ment or skilled labor is needed. An average 
arch or pipe is erected at low cost in a 









few days—often without interrupting traffic. 
Then backfilling, and you have a sturdy, 
maintenance-free bridge that will last as 
long as the road. And since the metal carries 
the load you can make the headwalls as 
simple or elaborate as you desire. 

Building strong, low-cost bridges is only 
one job that Multi Plate does exceedingly 
well. Write to us or ask the local ARMCo man 
to explain its many advantages for stream 
enclosures, large sewers or special drainage 
openings. ARMcO DraINACcE Propucts Asso- 
CIATION, 507 Curtis St., Middletown, Ohio. 


The Road That Grew 





Too Big For Its Bridges! 
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MULTI PLATE 


OF PRODUCT ORIGINATED AND DEVELOPED BY ARMCO ENGINEERS 






















DEFENSE URGENCY 


demands extreme perform- 
ance. Correct lubrication 
keeps machinery standing up 
in continuous all-out service. 
For CONSTRUCTION 
EQUIPMENT there are . 


... SINCLAIR OILS and 
GREASES specially devel- 
oped to provide non-failing 
lubrication under the most 
punishing operating condi- 
tions. Try these correct lu- 
bricants in hard-worked 
equipment for longer service 
hours with fewer overhaul 
layoffs. Write for details or 
lubrication advice to nearest EQUIPMENT ai plant of Standard Ma- 


eae - r . . terials Corporation, Hanover, Ind., fur- 
Sinc lair offic e Or Sinclair nishing hundreds of thousands of tons of 


tefining Company, 630Fifth a” 
Avenue, New York, N. Y. 





Write for “‘The Service Factor”—a free 
publication devoted to the solution of 
lubricating problems. 


SINCLAIR REFINING COMPANY (iInc.) 


2540 WEST CERMAK ROAD 10 West S5ist Street 1907 GRAND AVENUE 573 WEST PEACHTREE STREET FAIR BUILDING 
. — oo * 
CHICAGO New York City KANSAS City ATLANTA Fr. WORTH 
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RESULTING 
SETTING LOCKED 
AND INTERLOCKED 





The simple procedure iluitrated above ac 
untiring accuracy of the: Barber-Greene. 
tity of each size aggregate is | 


Saat proportioned materials into the twin 
ina ortioned continuous stream, the Barber- 
easily delivers a uniform mix, ton after ton—mile 




















4-4 


gates locked at this setting.. aie mile. The 5 HakicisGreste has set entirely new stand- 

is set for the desired ratio ‘or short i inexpensive moving and set-up time. Investi- 

_ with the aggregate ‘tooder: The this ingenious machine. Complete literature on re- 
h Batbor-Greens Company, Aurora, Illinois. 


~ POSITIVE PROPORTIONNNG in it 
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HEN AN INTERNATIONAL TD-18 Diesel Trac- 

TracTor bores into a mountain side and meets up 
with hard, weathered Nevada granite, the tractor comes 
through, ready for more! There’s no doubt about it—the rocks 
(far right) are taking a beating. These rocks, destined for 
roadbed fill, are all in the day’s work for Tony Marazzo’s 
TD-18 and bullgrader combination, working out of Boise, 
Idaho. This is the kind of power that contractors all over 
the country are using to lick the toughest going. 


The UD-18 Power Unit at the right is another Interna- 
tional product having a set-to with solid rock. The UD-18 
is furnishing steady, dependable power at low cost for a rock 
crusher on the Skyline Drive development in Virginia. The 
outfit is owned by Lambert Bros., Knoxville, Tenn. 


Fuel economy, the right power for the job, and a variety 
of tractor and engine sizes make the International Industrial 
Power line a sure winner for your work. Write for information. 


INTERNATIONAL Fills the Bill 


CALIFORNIA gravel pit provides the setting for this 
International TracTracTor operation—another example 

of the varied application of International Industrial Power. 
In this 200-foot deep, 40-acre man-made canyon, the TD-18 
Diesel, with bulldozer, owned by Graham Bros., Roscoe, 
Calif., is shown routing out a channel for a pipeline to carry 
accumulated water up and out of the pit. In the scene at far 
right, the TracTracTor is making quick work of covering pipe. 


Ask the nearest International Industrial Power dealer or 
Company-owned branch about the full line of International 
TracTracTors, Wheel Tractors, and Power Units. Models for 
both Diesel and gasoline fuel. Every one’s a winner in its 
power size. 

INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago, Illinois 

















The 
OSGOOD 
COMPANY 
Sizes: | > to 2' 5 Cu. Yd. 


Diesel - Oil - Gas - Electric 


> 
Associated with 


The GENERAL 
EXCAVATOR CO 


but dangerous, so they must go-if 
driving is to be safer, and traffic 
move faster. The busy road between 
Baltimore and Washington is here 
losing a dangerous curve to speed 


along the vehicles of peace and war. 





The 


HERCULES 


COMPANY 


HERCULES 
*|RONEROLLERS * 
6 to 12 Tons 


Diesel or Gasoline 
. 
Associated with 


The GENERAL 
EXCAVATOR CO. 
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it will take more than a slogan to “Keep 'em rolling” 
when blizzards begin to pile up the drifts. Hard work on 
the part of highway crews and the most efficient snow re- 
moval equipment—nothing less—can keep the roads open 
for the movement of defense materials, military supplies 
and troops. 


















Meeting emergencies is everyday business for WALTER 
SNOW FIGHTERS. For years, in the heaviest snow belts of 
America, they have proved their ability to carry on under 
conditions that stop all other types of equipment. They are 
specially engineered for heavy snow clearance. They have 


W A 'F t we the exclusive WALTER 4-POINT POSITIVE DRIVE. This pro- 
vides torque to the four powerful driving wheels according to 


we N @) W | re HTER S the traction of each wheel at any instant. Entirely automatic, 


it makes ample power constantly available to plow through 
with drifts without stalling. 





4-POINT POSITIVE DRIVE if you want to “keep ‘em rolling”—keep the roads open 
with WALTER SNOW FIGHTERS. Send for literature. 





e Automatic Lock Torque Proportioning 
Differentials 


e Suspended Double Reduction Drive 


e 10 to 1 Range Transmission, 6 speeds 
forward, 2 reverse, powerful low gear, 


fast high gear, single lever control 
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Throughout the Nation OWEN BUCKETS 
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THE OWEN BUCKET. CO. 
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Coal « Coke« 
Sugar Beets 
e Etce 





SAUERMAN LONG RANGE MACHINES 


If you have 
material to move ... 


@ Sauerman Slackline Cableways 
perform a triple service .. . dig- 
ging, carrying, and elevating. 


Sauerman Power Drag Scrapers 
are the world’s most economical 
Slackline Cableway lifts self-loading and_ self-dumping 


gravel from deep pit to long range excavators. 
top of screening plant. 


Sauerman Tower Excavators are 
unequalled for excavating work 
that calls for long, continuous 
cuts Gs in digging canals, build- 
ing levees, or strip mining. 


Write today for our free catalog 

it's chuck full of valuable in- 
formation on easy ways to do 
tough jobs where sand, gravel, 


Tower Excavater is @ mo- slay, loose rock and other bulk 


bile dragscraper unit of materials must be dug (or re- 
large capacity. Travels on claimed) carried, and placed 
rails or on crawlers. within a range of 1500 feet. 





MICHIGAN mobile ‘SHOVELS 
deliver High Yardage at Low Cost 


More productive time on the job, and 
high-speed operation without 
operator tatigue Lowest 
ald -Sat-talet-Melel tt fe eller ter 1 |) 

Ye Met Sio pale bale! 

n 25m 

road speed cuts 

travel-time between 

locations. Quick- 

ly converts to 

Crane, Clam, 

Dragline or 

Trench Hoe. 





Learn how MICHIGAN 
mobile SHOVELS could 
help make your jobs pay 
bigger dividends — write 
TODAY for Bulletin S. 











ICHIGAN POWER HOVEL CO. 


AEN TON NAA oF MiLCwIi£f Ant 








OGERS builds trailers of every type of 

a design that has been thoroughly 
proved under every conceivable condition 
of difficult service. 
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Scientific design, based upon long ex- 
perience, alloy steel and electric welding 
produce trailers that have an envious record 
for long service with remarkable freedom 
from repairs. Get the NEW catalog. 


ROGERS BROS. CORP. 


110 Orchard St. Albion, Penna. 








Shown here: Part of the big fleet of 143 Allis- 
Chalmers tractors and Allied earth-moving equipment: 
73 two-cycle Diesel tractors, 7 A-C gas tractors, two 
Leaning Frame Graders, 20 Model A-D Motor Graders, 
21 Baker bulldozers, 20 Gar Wood scrapers! 


W. E. Callahan Co., assembles huge 
array of tractors, shovels, trucks, grad- 
ers and other earth-moving equip- 
ment to rush huge defense project. 


BIG is a one-word description of what's taking place on 
the Southwestern Proving Ground, ordnance project, 
Hope, Arkansas. BIG the way Uncle Sam does it... 
and BIG the way W. E. Callahan Construction Company 
is doing it. Over 4,000,000 cubic yards are being moved 
. . . at the astounding daily average of 50,000 yards. 
70,000 yards scored one day! The huge undertaking is 
being rushed through by “an array of equipment fhat 
rivals the claims of some highly touted mechanized 
armies".* A major part of the big mechanized force are 
Allis-Chalmers and Allied manufacturers’ equipment. 143 
UNITS! 73 TWO-CYCLE DIESEL TRACTORS, 7 A-C GAS 
TRACTORS, TWO LEANING FRAME GRADERS, 20 MODEL 
A-D MOTOR GRADERS, 21 BAKER BULLDOZERS, 20 GAR 
WOOD SCRAPERS! On 24-hour duty .. . hitting a fast, 
steady pace . . . they're out for a record in time and 
cost... and are setting it! 

* According to the Public Relations Director of the Hope Project. 


ALLIS-CHALMERS 


RACTOR DIiVi 


2-CYCLE DIESEL POWER 


3 Sizes—HD-7, HD-10, HD-14 60 to 132 Drawbar H. P. 
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Werever you see this 
trade-mark, it means the 
finest equipment that mod- 
ern engineering can build, 
or that money can buy. 






Shovels Oil Field Spudders 
Draglines Prospecting Drills Th 
Dragshovels 4-Wheel Scrapers Sta 

Crawler Cranes 2-Wheel Scrapers 
Clamshells Bulldozers | 
Skimmers Bullgraders by 
Transport Wheels Rippers - 

Multibucket Excavators Sheepsfoot Rollers 
Tower Excavators Grubbers a 
Car Transporter Tractor Cabs ps 
Tunnel Shovels Snow Plows he 
Dragline Buckets Power Control Units s) 
Rock Grab Dipper Dredges fe 
Pile Drivers Placer Dredges d 
Water Well Drills Hydraulic Dredges x 
Blast Hole Drills Clamshell Dredges h 
Railroad Cranes ul 

Walking Draglines 

BUCYRUS:ERIE CO. some 

SOUTH MILWAUKEE, WISCONSIN, U. S. ne ¢ 
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The Antler Bridge, built jointly by the U. S. Bureau of Reclamation and the 
State of California, was designed and constructed under the direction of the 
State Highway Engineers. The United Concrete Pipe Corporation was the 
General Contractor. 


ERHAPS the major project in the relocation of ap- 

proximately 16 miles of state highway, made necessary 

by the construction of Shasta Dam, is the Antler Bridge. 

It spans the Sacramento River Canyon, at Antler, Cali- 
fornia, some 18 miles above the site of Shasta Dam. 

This is an impressive 1330-foot deck structure carrying 
a 50-foot, 4-lane concrete roadway flanked by 2% foot 
sidewalks. The roadway is built on a vertical grade de- 
scending northwardly. It sweeps across the canyon on a 
horizontal curve of 850-foot radius. Its lines are pleasingly 
symmetrical. 

Of the six supporting concrete piers, the tallest rises 172 
feet above its footing. The highest point of the roadway 
deck is some 210 feet above the low water of the Sacra- 
mento. However, upon the completion of Shasta Dam, 
the backed-up waters will come to within 80 feet of the 
highest point—practically leveling-off with the tops of 
the piers at the low end of the structure. 


BUILT ON A 
HORIZONTAL CURVE! 


Antler Bridge over Sacramento Canyon 
offers interesting features of design. 


ROADWAY VIEW AND ELEVATION OF THE ANTLER BRIDGE. The im- 
pounded waters of Shasta Dam eventually will rise to the approximate 
level of the concrete pier-tops, inundating the Sacramento river valley. 

The steel superstructure, excepting for short beam approach spans at 
either end, is a symmetrical arrangement of 5 truss spans: two of 189 ft., 
two of 252 ft., and a central span of 273 ft. The 189-ft. and 252-ft. 
spans are grouped into two continuous units. Each unit cantilevers 63 
feet beyond the central piers to support the 147-ft. suspended truss of 
the 273-ft. central span; also cantilevers 42 feet beyond the end piers to 
carry the beam span approaches. Of unusual interest is the truss design 
which utilized throughout CB Sections for component members— 
replacing the conventional laced and plated assemblies. 


American Bridge Company, as sub-contractor to 
Columbia Steel Company, fabricated and erected the 
approximately 1700 tons of steel 7 entered into this 
construction. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


Baltimore 


Boston + Chicago <: Cincinnati + Cleveland - Denver 


Detroit 


Duluth + Minneapolis - New York ~* Philadelphia - St. Louis 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 
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Ix THE first nine months of 1941 the men and 
machines of America’s earth-moving industry have dug, 
scraped, hauled and bulldozed more than 800,000,000 
cubic yards of dirt and rock — all on defense work! 


The fact that much of this immense yardage has been 
handled under the toughest kind of conditions is a tribute 
to the rugged power, traction and stamina of “Caterpillar” 
Diesel Tractors and Motor Graders. These sturdy machines 
ask no favors of terrain or weather. In deep, soft mud, on 
sun-baked clay or frozen ground, they come out slugging, 
right from the bell. 


The broad steel tracks of a “Caterpillar” Diesel Tractor 
furnish solid footing for its tremendous engine power, and 
the final drive is protected from mud, water and grit by 
copper bellows-seals. Balancing engine weight over the 
drive wheels gives a “Caterpillar” Diesel Motor Grader its 
unbeatable tractive power. Both machines start fast and 


run smoothly whether the temperature is zero or 100. And 
both operate with better-than-average Diesel economy 
because they use the cheaper grades of fuel. 


Most important of all, they’re built to stand up under 
punishment — to work day and night, month after month, 
with a minimum of lost time. 


Every minute counts in the present emergency, and 
“Caterpillar” dependability has a vital part in licking 
America’s biggest job. 


CATERPILLAR TRACTOR CO., PEORIA, ILL. 


CATERPILLAR*« 
VESEL 


ROAD MACHINERY 


ENGINES AND ELECTRIC SETS 
TRACK-TYPE TRACTORS «e 


Under a scorching 
sub-tropic sun this 
“Caterpillar” Diesel 
No. 12 Motor Grader 
windrows dirt for 
airport construction 
at Felton Field, 
Pensacola, Florida. 
Dual engine cool- 
ing keeps both water 
and oil at the proper 


2 + temperature. 





»” Diesel No. 12 “eng ee 
a 
Be building road yet vl . 
swampy area at the 





Bethlehem Purple Strand Form-set Wire Rope combines P U R Pp L L S T R A N D 


two of the most important qualities a wire rope can have: 


strength and easy handling. FORM -SET 


Bethlehem Purple Strand is made of 100 per cent Im- 


proved Plow Steel, the strongest, toughest steel used in 
wire rope. WIRE ROPE 


Preforming of this husky high-strength steel produces a 
rope that is easy to handle as well as rugged. Form-set, 
Bethlehem’s preformed rope, is relaxed, less apt to kink 
or loop. Cut ends need not be seized. Broken wires won't 
bristle out of place. And finally, because the rope is pre- 
formed, it is better able to stand bending fatigue, thus 
materially increasing service. 

Next time you buy wire rope for a job that requires both 
strength and ease of handling, get Purple Strand Form-set. 
It has the stamina for long service, plus the workability that 





speeds up operations. 


BETHLEHEM STEEL COMPANY 
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@ Every feature of conventional shovel design that is an 
obstacle to speed and output has been eliminated in 
building the A-W BADGER. 

Size of dipper... digging speed... speed in swing- 
ing . . ..low center of gravity that makes it possible to use 
15 tons of upward pull for ripping through any material 
... ALL contribute to the BADGER’S amazing output. 

An investigation will demonstrate conclusively that no 
full-swing shovel can approach the BADGER on these 
output-increasing points. Yet the BADGER 1/2-yard Shovel 
is priced lower than many 3/8-yard shovels. See it per- 
form as a shovel, dragline, trench hoe, pile driver or 
skimmer before you buy. THE AUSTIN-WESTERN ROAD 
MACHINERY Co., Aurora, Illinois. 


ENE 


MOTOR GRADERS HYDRAULIC SCRAPERS ROLL-A-PLANES 


LOADERS CRUSHING AND MOTOR SWEEPERS 
SCREENING PLANTS BITUMINOUS 
BLADE GRADERS CABLE SCRAPERS DISTRIBUTORS 
ELEVATING GRADERS ROLLERS SHOVELS AND CRANES 
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for a fresh 
Start 


Stop afa 
hotel 


The whole family will appreciate the extra comfort, 
convenience and security you get at AHA hotels. 
Get a real night's rest in the safety of a modern 
fireproof building and enjoy all the conveniences 
and delights of civilized living at its best. In the 
morning enjoy an invigorating bath and a delicous 
breakfast...there’s your fresh start. Experienced trav- 
elers know and watch for the AHA emblem...the 
extra rest gives added zest for the journey ahead. 


step up (\0T00w,) when you travel 
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Bulldozer or Trailbuilder on a univer- 
sal frame! Just change the blades—a 
quick, easy job accomplished by pull- © 
ing two kingpins. : 








Bulldozer as well as Trailbuilder tilts! 
You can use the Bulldozer moldboard 
for many types of trailbuilder work! Q 
Tilting device is adjusted by one nut! 


IT “HUGS” THE RADIATOR! 
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THE WEIGHT IS HERE! 

Buckeye blades hang close in to the 
tractor reducing heavy overhanging 
load and keeping the tractor in 


} 4 balance! The weight is distributed e 
s where it belongs—on all the track © 
time --° ah aq twist of its best with rollers! This saves wear and tear on act 
lower the blade bo _, cable control et ntrol front idlers and front track rollers! 
sant in ail Buckeye 
ynlimited digg gmooth-acting 
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PRELIMINARY survey of all 
A concrete pavements in Michi- 

gan shows that approximate- 
ly 10 percent of the surface is scaled 
in varying degrees. Other states in 
corresponding climatic zones have 
experienced similar scaling condi- 
tions. This condition has become 
more apparent as the use of chemical 
salts has increased for the removal 
of ice from pavements. The use of 
concrete for pavements during the 
last 30 years has demonstrated its 
many desirable properties as a pav- 
ing material. Scaling of concrete 
pavements in Michigan has not in- 
dicated that any of the properties 
have been seriously impaired by its 
action or that the use of chemical 
salts and resultant scaling have lead 
to any definite failure. Scaling has 
been common in most parts of the 
state, but on a whole the concrete 
is predominantly good. But even so, 
the unsightliness of scaled areas, the 
necessary subsequent maintenance 
and the added possibility of further 
deterioration is of immediate con- 
cern to the highway engineer. 


This concern leads the engineer to 
the consideration as to “what to do” 
about the problem. Logically in order 
to attack such a problem some in- 
formation of a fundamental nature 
must be obtained as regards the 
cause of the scaling. Then on the 
basis of the information formulate 
corrective measures. The study of 
scaling and the use of preventative 
measures has not altogether followed 
this plan. Quite by accident certain 
admixtures when used in concrete 
have been found to arrest scaling for 
a period of time, the length of 
which must be determined by fur- 
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Concrete Sealing 


Organic Admixtures Showed Satisfactory Resistance 


By J. W. KUSHING 


Research Engineer, Michigan State 
Highway Department 


ther research. These admixtures have 
been used on a trial experimental ba- 
sis with a certain amount of success, 
but all of the causes of scaling or 
any positive reason why these ad- 
mixtures work has not as yet been 
definitely determined. 

In studying the problem of scal- 
ing a definite philosophy should be 
adopted, as to whether, ice control 
and methods now used should direct 
the basis of the investigation or 
whether new methods of ice control 
should be developed. It would ap- 
pear that the most logical attitude 
to take is that the use of “salts” for 
ice removal is the cheapest and most 
efficient method we know and that 
the problem should be one concerned 
with what to do about the concrete 
to prevent scaling. 

The Michigan State Highway De- 


partment was one of the pioneers in 
the development of ice removal 
methods, perhaps due to the geo- 
graphical location of the state and 
the resultant ice formations on pave- 
ments. Abrasives, chloride salts, ser- 
rated blades and other methods have 
been used to control slippery condi- 
tions of pavements with satisfactory 
results. As an effect of the use of a 
considerable amount of salts in the 
control program an increased amount 
of scaling was noticed on the con- 
crete slabs. 

Consequently, in 1939, a study of 
scaling, its causes and methods for 
prevention was incorporated into the 
plans of the Research Division of the 
Michigan State Highway Department 
as a definite project under the title 
“Durability of Concrete.” 

This investigation has been di- 





Fig. 1.—Typical Scaling of Concrete Pavement 
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vided into two separate studies; first, 
a field study including a survey of 
existent concrete pavements and a 
special study of a test road, and sec- 
ond, a laboratory study of concrete 
durability as related to scaling. 


It has not been believed that salts 
are the only contributory factor to 
scaling of concrete pavements, since 
scaling has been frequently observed 
on pavements which never had any 
salts applied. But detailed observa- 
tions indicate that salts accelerate 
incipient scaling. Therefore, it is nec- 
essary to study all factors which 
might contribute to scaling. To this 
end a detailed field survey of all con- 
crete pavements constructed on the 
Michigan state trunkline system was 
made. This survey consisted of a 
visual examination to determine the 
amount of scaling and a subsequent 
study of the numerous factors inci- 
dental to pavement construction 
which might affect surface conditions 
and bear a relation to scaling. The 
various factors studied are shown in 
the sample coding sheet, figure 2. 
The study covered about 1500 sepa- 
rate projects, some 290 sources of 
aggregates and 52 different brands 
of cement. Information obtained from 
this study assisted in setting up the 
various factors which should be 
studied in subsequent field and lab- 
oratory work. At present, the survey 
information is being coded and being 
made ready for tabulating cards for 
use in the standard business machine. 
The information obtained regarding 
these factors will be very interesting 
and should show some definite trends. 
The results of this study will be cov- 
ered in a special report upon the 
completion of the work. 

Soon after the completion of the 
field survey work, a test road project 
was built to assist in the further 
study of factors contributing to 
scaling as well as to study preventa- 
tive measures. The construction of 
the test road project has been de- 
scribed in Roaps AND STREETS, May, 
1941, issue. Briefly, the project. in- 
cluded an evaluation of the construc- 
tion factors related to scaling both 
as regards materials and methods of 
construction, such as proportioning 
and grading of aggregates, physical 
and chemical additives, cement 
blends, cements produced with grind- 
ing aids, curing methods, and final 
finishing methods. 

Prior to the construction of the 
test road and continuing to the pres- 
ent, investigational laboratory work 
has been carried on. Results of this 
laboratory work assisted also in de- 
termining the set up of the test road. 
These and other results obtained 
from later studies are being corre- 





lated with the results of the field 

study to the end that a comprehen- 

sive evaluation of all factors can 
eventually be made. 

Although it will be some period of 
time before all of the field and lab- 
oratory work is completed, it is be- 
lieved a report in the nature of a 
progress record will be of interest to 
those mutually interested in the 
problem. It is further hoped that such 
controversial issues which arise in 
the discussion of results will serve to 
incite arguments which will serve to 
clarify the issues as well as aid in 
the direction of further research 
activities. 

To date the following phases of 
the “Durability of Concrete” study 
have been completed. 

1. Preliminary studies on aggregates, 
cements and additives used on the 
Michigan Test Road. 

2. Construction observations on the 
Michigan Test Road. 

3. First year accelerated scaling 
study on the Michigan Test Road. 

4. Laboratory studies on “scale” from 
existent pavements. 

5. Action of chloride salts on con- 
crete and its constituents. 

6. Laboratory freezing and thawing 
of specimens from the Michigan 
Test Road. 

Each of the above phases will be 
discussed briefly with an attempt to 
bring out methods used and any find- 
ings, to date, worthy of mention and 
at the same time to correlate them 
with other phases of the durability 
study. It should be understood that 
it is not intended there should be 
any finality to the findings, but rather 
they should be considered as indi- 
cators to what final results may be. 
It is felt that in a study of this type, 
long range in nature, progress re- 
sults are interesting although not 
final. 


Preliminary Studies on Aggre- 
gates, Cements and Additives 
Used on the Michigan Test Road 


After a comprehensive study of all 
factors pertaining to the character- 
istics of materials and their relation 
to scaling had been made, a program 
was set up for the determination of 
those characteristics which were 
deemed most important. This pro- 
gram included a study of aggregates 
which would be used on the test road, 
all of the cements available on the 
Michigan market and the most prom- 
ising additives which had been pro- 
posed for use in correcting scaling. 

From information obtained from 
past construction in Michigan and 
elsewhere, it has been held and sub- 
stantially proven that over finishing 
and bleeding, due to characteristics 
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of certain types of sands, aggravate 
scaling. Of course, both of these fac- 
tors are closely related to the water 
content, but it is believed that the 
basic difficulty as regards bleeding 
and the necessity of over finishing 
can be attributed to the character- 
istics of the aggregate. The two most 
important characteristics in this con- 
nection are grading and shape of 
particles. As has been mentioned, 
water content is important but since 
it is a quantity which can be easily 
controlled, its importance was empha- 
sized only in keeping water content 
as low as possible, consistent with 
satisfactory workability. 


In designing the mixes for the 
Michigan test road durability section 
the hypothesis of “improved grading” 
was accepted. The improvement of 
grading was to aid only in the work- 
ability of the mix with a resultant 
reduction in particle interference. 
With greater workability less effort 
would be expended in finishing and 
a minimum of fines and excess water 
would accumulate on the surface. In 
the study to determine proper grada- 
tion of fine and coarse aggregate it 
was attempted to approach an “ideal 
grading” as near as possible and still 
be in the range of conservation as to 
cost and application. Only two gen- 
eral types of aggregates were used, 
namely, glacial gravel and crushed 
stone (coarse aggregate) and natural 
sand and manufactured stone sand 
(fine aggregate). The fine aggregate 
was supplemented, in some cases, 
with various “fines” including, lime- 
stone dust, silica dust and very fine 
natural sand. The approximate re- 
sulting gradations used are shown in 
figure 3. In some cases, the total fines 
passing the 200 mesh sieve, on the 
basis of the total mix, amounted to 
about 5 percent. In connection with 
particle shape, a study of manufac- 
tured stone sand was made as to the 
character of the individual particles. 
No attempt was made to correct what 
was believed to be improper shape, 
but the material as received from the 
manufacturer was accepted and ob- 
servations made in the field upon the 
characteristics of “bleeding.” This 
preliminary study showed the neces- 
sity of further study of this subject 
to the end that the slabby, angular 
particles of manufactured stone sand 
may be very undesirable as regards 
“scaling.” It was hoped that the sup- 
plementing of the stone sand with 
“fines” and certain admixtures would 
reduce the tendency to bleeding and 
scaling. The results obtained will be 
further discussed under “First Year 
Accelerated Scaling Study.” 

In the preliminary tests, 20 brands 
of cement which are used in Michigan 
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were studied as regards to durability 
resistance. The tests on neat cements 
and mortars included freezing and 
thawing in water, freezing and thaw- 
ing in air, action in 30 percent cal- 
cium chloride solution, with a cycle 
of rinsing with distilled water and 
drying. Studies were also made on 
expansion characteristics of cement 
mortars by use of the autoclave. The 
cements were rated as to their rela- 
tive resistance to the various tests. 
Fortunately the contractor on the 
test road elected to use two brands 
of cement which showed in these 
tests to be widely separated in their 
characteristic behaviour. Further 
similar laboratory studies are to be 
made on mortars and concrete using 
these same cements. 

Concurrent with the cement tests, 
studies were made on several pro- 
prietary admixtures, natural cement 
blends and mineral fillers. These ma- 
terials included Tricosal, Plastiment, 
Luxment, Pozzolith, Orvus, T.D.A., 
Vinsol, Resin, Silica Dust, Limestone 
Dust, Bentonite and Fly Ash. In these 
studies the following tests were made 
on natural sand-cement mortars con- 
taining the admixtures: 

1. Freezing and thawing (in water) 

2. Freezing in air (saturated) and 

thawing (in water). 
At the end of 50 cycles, in both tests, 
the loss in weight and reduction in 
compressive strength was determined. 
As on the cement mortars, expansion 
studies were also conducted on mor- 
tars containing the admixtures. From 
the relative results those admixtures 
with best resistance and physical 
characteristics were considered for 
use in the test road. However, some 
of these were finally eliminated be- 
cause of unavailability, economic rea- 
sons and possible construction diffi- 
culties. The materials finally selected 
were Plastiment, Pozzolith, Orvus, 
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Vinsol Resin, natural cement blend 
with and without grinding aid, silica 
dust, limestone dust and natural fine 
sand. 


Construction Observations on 
the Michigan Test Road 


In order to obtain a proper corre- 
lation and preliminary studies witn 
field and laboratory scaling and dura- 
bility studies, it was necessary to 
make a comprehensive comparative 
study of the physical characteristics 
of the various concrete mixes used 
in the Michigan Test Road. The fol- 
lowing factors were considered and 
detailed data obtained during con- 
struction: 

1. Subgrade conditions, 2. General 
appearance of concrete, 3. Workabil- 
ity, 4. Segregation, 5. Consistency, 
6. Bleeding, 7. Finishing, 8. Laitance, 
9. Curing, 10. Appearance of concrete 
after removal of forms, 11. Time and 
temperature during placing and cur- 
ing of concrete, 12. Mechanical analy- 
sis of fresh concrete, 13. Setting time 
of concrete, 14. Concrete test speci- 
mens for future laboratory work. 

This information has been com- 
pletely assembled for analysis and 
considerable data have been obtained 
for rating the various materials as 
regards construction practice. Such 
information is particularly valuable 
in studying peculiar conditions as 
well as correlating final results of 
laboratory and field durability studies. 


First Year Accelerated Scaling 
Study on the Michigan 
Test Road 

During the actual service life of 
the test road pavement and for a 
period of 3 to 5 years, it is planned 
to study or observe certain sections 
of the project under the action of 
ice and salts in an accelerated man- 
ner. 


° 






A es * 


S/EVE NO 
Fig. 2.—Typical Grading Curves 


1941 





The correlation of the observations 
made during construction and actual 
service, together with the test infor- 
mation of the special scaling study, 
should enable the Research Division 
to evaluate the many factors and de- 
termine their relative importance 
under the conditions imposed. 


In conducting the scaling study 
definite pavement sections 120 feet 
in length were chosen with respect 
to the various concrete mixtures and 
surface treatments involved in the 
construction of the pavement. In 
each section two areas were dyked 
off, each area being 3 feet wide and 
12 feet long. The dyked areas were 
established along the east edge of 
the pavement and parallel to it, as 
shown in figure 4. 


Two different types of accelerated 
test methods were employed. In test 
area “A,” a 10 percent solution of 
calcium chloride of ¥% inch minimum 
depth was applied and allowed to 
remain in place 5 days. At the end 
of this period, the solution was re- 
moved, the panel flushed and water 
applied to a depth of % inch. After 
the water had frozen, the ice was 
melted by an application of 5 pounds 
of flake calcium chloride per area. 
When the ice was decomposed, it 
was removed from the test area, the 
surface was flushed and allowed to 
rest one day before starting the next 
cycle. This produced a long period 
of contact of the concrete with the 
salt and introduced only a few freez- 
ing-thawing periods. 

Test area “B” received a different 
treatment. Water was applied to the 
test area and allowed to freeze over 
night. The following morning, the 
ice was melted by distributing cal- 
cium chloride over the area at the 
rate of 5 pounds per area. When the 
ice was decomposed, it was removed 
from the test area and the freezing 
and thawing cycle repeated. On the 
basis of the quantity of water result- 
ing from the melted ice in each test 
area, it was calculated that 5 pounds 
of flake calcium chloride would be 
sufficient to produce a 10 percent 
solution. 

It is proposed to carry on these 
tests for several years to determine 
what effect age has on the ability of 
concrete to resist freezing, thawing 
and calcium chloride treatments. To 
this end, no ealcium chloride has been 
applied to the durability section of 
the test road. Each winter the test 
areas will be established in the same 
section and adjacent to the previous 
test areas. 

During the winter of 1940-41 a 
number of cycles of each “type cycle” 
were run on panels in sections con- 
taining each of the various materials 













and methods of construction as shown 
in Table 1. The table shows the re- 
sults obtained on the various factors 
for each method of accelerated ac- 
tion. Since the results are not final 
until more data are obtained, it is 
felt that, at this time, it is only 
important to show that certain of 
the admixtures and _ construction 
methods were beneficial in resist- 
ance to the action of salts and freez- 
ing and thawing. It is to be noted 
that the “B” type tests were more 
severe, indicating that scaling is more 
severe with more freezing and thaw- 
ing periods. It can be said in a gen- 
eral way, however, that those ad- 
mixtures of an organic nature which 
increase the air content with result- 
ant reduction in unit weight were 
most effective. These results are in 
agreement with findings of other in- 
vestigators in the field. The results 
of the first year’s test, although very 
encouraging, have not warranted the 
acceptance of such materials on a 
general specification basis. In some 
cases, laboratory findings in freezing 
and thawing tests are not in agree- 
ment with findings in the fleld, and 
further, studies on the chemical ac- 
tion of “salts” on the constituents of 
concrete create certain reservations 
in the mind of the investigator as re- 
gards such findings. Further, it 
should be pointed out that some of 
the admixtures caused construction 
difficulties and delays because of poor 
workability, poor finishing and slow 
setting. Additional studies should be 
made in the field to determine the 
relative effect of the salts in the 
scaling action. It is proposed to make 
such a study during the coming 
winter. 

In reference to the various organic 
admixtures which showed satisfactory 
resistance, it might be pointed out 
that in construction operations those 
admixtures which could be added at 
the mixer were more desirable. The 
criterion of drop in unit weight of 
the concrete mixture has been used 
for determining proper amount of 
material to add. The reaction of the 
admixture to the mixes with aggre- 
gates from different sources will vary. 
Therefore, those admixtures which 
can be controlled in quantity at the 
mixer should prove to be more ad- 
vantageous, since no corrective mea- 
sure can be taken after an admixture 
is ground with the cement. 

The action of the admixture in the 
concrete is of considerable interest 
and the present knowledge is ably 
summarized by M. A. Swayze in Con- 
crete, August, 1941. “The effect of 
air content of concrete and especially 
that part contributed by the organic 
admixtures on the physical proper- 
ties of hardened concrete is a rela- 

























































































































| CEMENT| ADMIXTURE | FINISH | CURING meek etic 
BRAND | i RA BURLAP | WET STRAW * 100.0 3 100.0 
BRAND | NONE BURLAP _| WET STRAW 13 100.0 3 100.0 
BRAND! MODIFIED SANO BURLAP _| WET STRAW 21 100.0 3 100.0 
BRANO 2 NONE BURLAP _| WET STRAW 21 100.0 5 100.0 
BRAND | LIMESTONE AGG BuRLAP | WET STRAW 22 100.0 5 100.0 
BRAND | NONE BROOM | WET STRAW 28 94.5 5 100.0 
BRAND | LIMESTONE DUST | BURLAP | WET STRAW 27 944 ? 59.0 
BRANO | NONE BROOM | ASPEMULSION | 25 92.0 . 22.0 
BRAND | NONE BROOM | ASP.CUTBAK| 33 83.0 ? 42.0 
BRAND | SILICA DUST BURLAP | WET STRAW 30 70.0 7 17.0 
BRAND | NONE ‘BURLAP | 24HR.BURLAP| 27 61.0 6 42.0 
BRAND | NONE BURLAP | WET STRAW 33 61.0 7 ne 
BRAND 2 NONE BURLAP | WET STRAW 27 560 . 33.0 
BRAND | NONE BURLAP | WET EARTH 28 330 . 14 
BRAND | NONE BURLAP | PONDING 28 28.0 6 TRACE 
BRAND | TYPE #1 BURLAP | WET STRAW 33 22.2 ? 0.0 
BRAND | NONE BURLAP | WET STRAW 27 19.0 6 60 
BRAND! NONE BURLAP | CoCIINTREGAL| 24 167 6 TRACE 
BRAND | NONE BURLAP | DOUMEBURLAR 24 140 . TRACE 
BRAND | NONE BURLAP PAPER 28 30 . 0.0 
BRANO | TYPE @ 2 BURLAP | WET STRAW 33 14 7 00 
BRAND’! TYPE® 3 BURLAP | WET STRAW 29 TRACE 7 6.0 
BRAND | NONE BURLAP Sr Ass 28 TRACE 28 TRACE 
BRAND | TYPE®4 BURLAP | WET STRAW 33 TRACE as 
BRAND 2 TYPE #5 BURLAP | WET STRAW 33 TRACE a ee ee 
BRAND | NONE BURLAP | RITE-CURE 28 0.0 6 0.0 
BRAND | TYPE #6 BURLAP | WET STRAW 33 0.0 ? TRACE 

| BRAND2 | TYPE #6 BURLAP | WET STRAW 33 00 ? 00 
BRAND! TYPE #5 BURLAP | WET STRAW 33 0.0 ? 0.0 




















Table 1.—Showing Materials Used on Durability Section of Test Road 


tively new subject. It is recognized 
that very small quantities of these 
additives, such as resins, and fats, 
markedly increase resistance to frost 
action and concrete workability. They 
also increase air content and gener- 
ally decrease strength. ... 

“Two schools of thought exist as 
to why these foam producing mate- 
rials increase resistance to freezing 
and thawing. One considers the 
cause to be air cells themselves which 
furnish relief from the pressure built 
up by the freezing of water in con- 
crete. The other holds that the high 
durability is attributable to a dis- 
persing action in the cement gel, 
thus decreasing the size of capillaries 
in the hydrated paste. While the au- 
thor is inclined toward the latter 
opinion, final decision must await the 
results of research.” 

Whatever the reason, it is appar- 
ent in the use of the better admix- 
tures, workability is increased, over 
finishing is not necessary, water con- 
tents are kept to a minimum and 
there is no gravitational separation 
with resultant “bleeding.” The elim- 
ination of these undesirable charac- 
teristics is associated with increased 
resistance to action of freezing and 
thawing and for a period of one year 
to the action of chloride “salts.” 


Laboratory Studies of “Scale” 
from Existent Pavements 

Prior to the construction of the 
Michigan Test Road, several minor 
studies were made in the laboratory 
and field on scaled areas of concrete. 
Scale was collected and studied, cores 
were taken from the same project on 
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scaled and unscaled areas and de- 
tailed analysis was made in compar- 
ing the characteristics of surface and 
parent concrete. Several microscopic 
and petrographic studies were made 
which aided in collecting information 
to determine what factors were re- 
lated to scaling. The results of these 
preliminary studies showed that the 
cement content of the scale is 4 to 8 
percent higher than the cement con- 
tent of concrete underneath. As is 
well known, the mechanical strength 
of the scale was very low. These ex- 
aminations indicated that the scale 
was the result of setting in the pres- 
ence of excess water, the result of 
bleeding, and had been weakened by 
contact with calcium chloride solu- 
tion. 

The petrographic studies of hy- 
drated concrete yielded information 
concerning only the calcium hydrox- 
ide and calcium carbonate. Definite 
observations on the distribution of 





Fig. 4.—Panel Used in Scaling Studies 
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these products could be made and 
there was a definite relation between 
scaling and the presence of crystal- 
line calcium hydroxide. Micrographic 
studies of the action of calcium chlor- 
ide on mortars consisting of portland 
cement and Ottawa sand were inter- 
esting. Figure 5 is of a sample, “not 
treated” and figure 6 a sample. 
“treated” with calcium chloride. The 
effect is obvious. There has been a 
considerable amount of expansion 
with resultant fracturing and break- 
ing out of the sand grains. Many of 
the cracks tend to follow the outlines 
of the grains and other pass beneath 
them appearing only when the grains 
are forced out and broken. 

All of the preliminary studies indi- 
cated that several factors were re- 
sponsible for scaling including the 
action of salts. It was recognized that 
many might be excluded by proper 
construction methods, closer inspec- 
tion and improved specification re- 
quirements. As many as possible of 
these factors were eliminated in the 
construction of the Michigan Test 
Road. 

In the rigid control of all factors, 
it is interesting to note the sections 
containing supplemental fines. Care 
was taken in the grading of the ag- 
gregates, water content was held to 
a minimum, workability improved, 
bleeding was eliminated, yet, unde- 
sirable amounts of scaling was pro- 
duced in the “accelerated scaling 
studies.” This observation led to a 
detailed study of the probable action 
of chloride salts on concrete. 


Action of Chloride Salts on 
Concrete and Its Constituents 


In the investigation of the action 
of chloride on concrete, the answer to 
“how, when and where” such action 
might occur was sought. Since cal- 
cium chloride was used in the ac- 
celerated studies and this salt is only 
used in ice control on concrete pave- 
ments in Michigan, no consideration 
was given to sodium chloride at this 
time. 

In the preliminary laboratory work, 
it has been noted how calcium chlor- 
ide acted upon portland cement-Ot- 
tawa sand mortars. If mortars could 
be disintegrated, the natural ques- 
tion is, “how does this take place?” 

The rather voluminous literature 
available on the action of calcium 
chloride when added to the concrete 
mix before setting does not yield ap- 
preciable information on the action 
of calcium chloride on set cement. It 
is believed that the action is both 
physical and chemical. In further 
laboratory work it was found that set 
neat cement plates immersed in cal- 
cium chloride solutions of 20 percent 
to 30 percent concentration lost all 


Fig. 5.—Ottawa Sand Mortar—Untreated 


coherence inside of 2 to 3 months at 
room temperature. Crystalline needles 
of calcium oxychloride grew in the 
liquid immediately over the material 
resulting from the destruction of the 
cement. If the calcium chloride solu- 
tion was frequently submitted to 
temperature changes between 0°C and 
35°C the crystals of oxychloride ap- 
peared even before the plates were 
destroyed. If freshly prepared calcium 
hydroxide is immersed in 30 percent 
calcium chloride, it appears under 
the microscope, at first quite amor- 
phous. Inside of a month, especially 
with frequent changes in temperature 
needles of calcium oxychloride ap- 
pear in the clear liquid and under 
the microscope the whole mass is 
found to consist of crystals of cal- 
cium oxychloride. 

The conversion of amorphous cal- 


cium hydroxide into crystalline form 
in the scale was also noted in the 
petrographic studies with none ap- 
parent in the underlying concrete. 
The calcium hydroxide in the parent 
concrete was still in the amorphous 
state. 

These observations are very inter- 
esting and indicate that scaling must 
be both chemical as well as physical 
in character. 

Other investigators have noted the 
complete disintegration of portland 
cement specimens cured in saturated 
calcium chloride solutions. In our lab- 
oratory, plates % inch thick sawed 
out of the middle of a 6 inch core, 
from a 2 year old concrete pavement, 
were immersed in a 30 percent cal- 
cium chloride solution and in 2 to 3 
months all plates suffered complete 
disintegration. No heating or large 


Fig. 6.—Ottawa Sand Mortar—Treated With 30 Per Cent CaCl, Solution 24 Hours 
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variation of temperature was em- 
ployed; figure 7. 

Another phase studied in the in- 
vestigation was the determination of 
the probable concentration of cal- 
cium chloride reached on the surface 
of a pavement after it has been sub- 
jected to the standard treatment for 
ice control. Results of this study 
showed that concentrations as high 
as 40 percent could be obtained under 
such conditions and the depth of 
penetration did not exceed over '2 
inch. 

The study of the salt action indi- 
cates that chemical and physical ac- 
tion takes place particularly under 
conditions where concentrations 
reach about 30 percent. However, 
lower concentration down to 10 per- 
cent have reacted upon concrete at 
a slower rate. It is further indicated 
that under standard ice control treat- 
ments where approximately 1/30 to 
1/20 pound of salt is applied per 
square yard of pavement per applica- 
tion, concentrations as high as 40 
percent will exist. 

Further study of salt action and 
the effect of admixtures in the re- 
duction of scaling should aid in pro- 
ducing a concrete which will be 
completely resistant to scaling. Ac- 
celerated field and laboratory studies 
will assist materially in evaluating 
the benefits derived. However, it is 
felt that freezing and thawing studies 
in the laboratory must be supple- 
mented with calcium chloride action. 


Laboratory Freezing and Thaw- 
ing of Specimens from the 
Michigan Test Road 


During the construction of the 
Michigan Test Road durability sec- 
tion specimens for freezing and thaw- 
ing studies were molded. The first 
series of specimens of all different 
concrete mixes were subjected to 
cycles of freezing and thawing at the 
age of 5 months. These specimens 
were cylinders 4 inches in diameter 
and 16 inches in length and beams 
3 by 6 by 15 inches cast under field 
control, The specimens were placed 
in tight fitting rubber boots, covered 
with water and placed in freezer 
chamber containing glycerin solu- 
tions. A minimum temperature of 
—20°C was attained in 4% hours, 
although freezing was conducted from 
4 p.m. to 9 a.m. the following day. 
The thawing cycle was performed 
between 9 a.m. and 4 p.m. in a water 


bath at 70°F. A typical relationship 


of the number of cycles to change in 
modulus of elasticity for standard 
concrete is shown in figure 8. 
Comparison of the laboratory freez- 
ing and thawing tests to the field 
accelerated scaling studies did not 
concrete, such as increased capillary 
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Fig. 7.—Concrete Disintegrated by CaCle Solution 


show the same relative resistance to 
“breakdown.” However, a few sig- 
nificant relations were obtained. In 
general, those mixes which showed a 
greater resistance to breakdown in 
freezing and thawing did not scale 
in the field tests. It was also noted 
that the addition of the “fines’— 
silica dust, natural “fine” sands, and 
limestone dust—did not improve re- 


sistance when compared to normal 
standard mixes. And, further, the 
limestone dust when used both with 
natural coarse and fine aggregate 
and limestone coarse and manufac- 
tured fine aggregate, the resistance 
was very inferior. This might suggest 
that although “fines” will reduce 
“bleeding” in construction other 
characteristics are developed in the 





Fig. 8.—Graph Showing Effect of Freezing and Thawing of Field Specimens 
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attraction for liquids, either water or 
salt solutions. It may be possible, also, 
that the fine condition of the calcium 
carbonate with high specific surface 
may allow formation of other chemi- 
cal compounds in combination with 
calcium hydroxide and calcium chlo- 
ride which cause a rapid breakdown. 


Conclusions 


A review of the many factors which 
have been attributed to the cause of 
scaling indicates how difficult rela- 
tive rating of each factor can be, 
since it is almost impossible to con- 
trol all but one factor at a time in 
research investigations. Nevertheless 
there are certain points which have 
left definite impressions upon the 
minds of our research investigators 
while working on this problem up to 
its present stage of progress. Im- 
portant among these points are the 
following: 

1. Surface mortar scale does not ap- 
pear unless certain conditions are 
obtained in construction and de- 
sign of the mix which promote 
the development of a mechanically 
and chemically weak zone at the 
surface of the concrete slab. 

2. Elimination of “bleeding” will not 
prevent action of certain chemical 
salts on the surface of standard 
portland cement concrete. 

3. Increase of “fines” with cement 
content remaining the same does 
not increase resistance to scaling 
over a standard portland cement 
concrete mix. 

4. Certain organic admixtures seem 
to increase resistance to acceler- 
ated scaling by action of calcium 
chloride, as well as resistance to 
freezing and thawing. 

5. The action of certain chloride 
salts on concrete accelerates scal- 
ing. It is believed that this action 
is both chemical and physical. 
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Hutchison River Parkway 
Extension 


Bit by bit the missing pieces of the 
metropolitan New York arterial jig- 
saw puzzle are being fitted into place. 
This booklet describes the strip of 
green, in that succession of massed 
brick, mortar, steel and wood struc- 
tures, called New York, which repre- 
sents the completed three and one- 
half mile extension of the Hutchison 
River Parkway from the northern 
part of Pelham Bay Park near the 
mouth of the Hutchison River to 
Eastern Boulevard and the Bronx- 
Whitestone Bridge approach. 


The booklet is entirely pictures of 
various aspects of the extension ex- 
cept for an introductory statement. 
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Motor Fuel Usage in 1940 


Motor fuel for highway use totaled 
22,000,000,000 gal. in 1940 and for 
non-highway purposes 2,000,000,000 
gal., according to state reports com- 
piled by the Public Roads Adminis- 
tration. The highway use total was 
an increase of 6 percent over 1939, 
and the non-highway use an increase 
of 11 percent. 
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Grade Crossing Elimination 
Program 


This is the title of a pictorial 
booklet released by the City of New 
York, Department of Parks, through 
Commissioner Robert Moses. It shows 
pictures, architects’ sketches, and line 
drawings of portions of some of the 
railroad and street or boulevard grade 
crossings that have been eliminated 
by New York’s grade crossing elimina- 
tion program. A map of the New York 
City-Western Long Island area shows 





where crossings were eliminated. New 
York is fortunate in having a man of 
the calibre of Commissioner Moses to 
administer park, street, and highway 
development programs. 


Boulder Highway 
Conference 


The University of Colorado will 
hold its Sixteenth Highway Engineer- 
ing Conference on the campus in 
Boulder on January 8 and 9, 1942. 
Major emphasis will be placed on 
analysis and use of planning data, 
city and rural zoning, intersectional 
design, defense highways, drainage, 
soils and road foundations, and prob- 
lems of the contractor. 

The Highway Departments of Colo- 
rado and Wyoming and the District 
Office of Public Roads Administration 
in Denver will be the chief partici- 
pants. 





Chemical for Prevention of Stripping of 
Asphalt from Aggregates 


One of the defense program jobs in 
Connecticut, this summer, was the 
laying of the 20,000 - square - yard 
parking area at the plant of the 
Vought-Sikorsky Aircraft Division of 
the United Aircraft Corporation at 
Bridgeport, Connecticut. This park- 
ing area was laid with “Kotal” black- 
top by C. W. Blakeslee & Sons, Inc., 
of New Haven from their plant at 
Pine Rock Quarry, Connecticut. The 
mix was made with trap rock '% in. 
down to fines and mixed with “Kotal” 
and MC3 asphalt in a concrete paver. 
A certain percentage of quicklime is 
also used. 

The accompanying photographs 
show (1) the mixing installation ‘at 
the quarry (2) the aggregate feeding 
equipment and (3) the laying of the 
mix. 

The Civil Aeronautics Administra- 
tion, in its specifications for black- 
top used in air bases, has inserted a 
clause calling for a waterproofing 
treatment on all hydrophylic aggre- 
gate. Mixing of “Kotal” is termed 
“water proofing.” 

To speed up a lagging drier at- 
tached to a hot mix plant this chemi- 
cal can be used. By its use the tem- 
perature of the aggregate may be 
greatly reduced, thus speeding up the 
output of the drier to that of the 
mixer and reducing the oxidation of 
the asphalt. 
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Fig. |.—Concrete mixer used for preparing 
aggregate with cutback asphalt 





Fig. 2.—Feeding aggregates to mixer where 
quicklime, “Kotal" and asphalt are mixed 





Fig. 3.—Spreading and rolling mixture on 
parking area 
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Diseussion of a New Additional 


Specification for Asphaltic Road Oils 


HE purpose of this article is 
to discuss the present status of 
the testing of asphaltic oils 
that are used in the construction of 
bituminous mats. An attempt will 
be made to present the current spe- 
cifications, their development, the in- 
terpretation and sisgnificance of the 
various characteristics employed in 
these specifications, to show the in- 
ability of these specifications to yield 
sufficient information to afford the 
necessary or desired degree of evalu- 
ation, and to take advantage of this 
opportunity to discuss a new addi- 
tional specification for asphaltic road 
cils that has been developed by the 
Materials Laboratory of the Colorado 
State Highway Department. 

To the Asphalt Institute and the 
Public Roads Administration goes the 
credit for the specifications for the 
various types and grades of road oils 
that are in effect. Through the ef- 
forts and the cooperation of these 
two agencies a standardization of 
road oil specifications was accom- 
plished in 1933. This standardization 
obviously was of great value to the 
producers and in turn has helped or 
should have helped the consumers. 
Such a step eliminated the necessity 
for the producer to continually 
change his refining procedure or 
made it unnecessary for him to carry 
a variety of materials on hand so 
that the numerous specifications 
could be satisfied. Recently a revi- 
sion of these 1933 specifications was 
accomplished by the Asphalt Insti- 
tute and has been approved by the 
Asphalt Committee of the A.A.S.H.O. 
This revision eliminated the over- 
lapping of consistency requirements 
between adjacent grades of the three 
types of oils and secured greater 
continuity in the viscosity ratings. 
Under this new revision the viscosity 
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requirements or limits are the same 
for each grade of all three types of 
oils; this means that the viscosity 
limits are the same for an SC-3 as 
for an RC-3 or an MC-3. This re- 
vision also embraced a change in the 
method of expressing the results ob- 
tained from the distillation test on 
the RC and MC types of oils where- 
by the fractions of distillate obtained 
in the various temperatures employed 
in the distillation test are expressed 
as a percentage of the total distillate 
instead of as a percent of the orig- 
inal oil. This method yields more 
information regarding the volatility 
of the solvents employed in the RC 
and MC types of cut-back oils. 

The Asphalt Institute is sponsored 
by various oil companies for promot- 
ing the use of bituminous materials 
and it is only natural that their in- 
terest in the specifications are essen- 
tially those of the producer. The 
Public Roads Administration parti- 
cipates in the cost of oiling programs 
and naturally is interested in the 
quality of the materials used in con- 
struction. As a unit of the federal 
government it is its duty to investi- 
gate the merits of all specifications 
in which it participates so as to avoid 
those that may have been designed 
for outright discrimination. We have 
specifications designed or agreed 
upon by two agencies: One, the 
Asphalt Institute whose primary in- 
terest is the interest of the producer; 
two, the Public Roads Administration 
which tends to be lenient as exempli- 
fied by so many other government 
specifications. 


Interpretation of Tests 


In presenting the interpretations 
and the significance of the individual 
characteristics that are contained in 
the specifications, methods and de- 
tails are purposely omitted, for those 
are laboratory problems. 

Specific Gravity—The gravity of 
liquid asphaltic products is of little 
significance as an index of the qual- 
ity or usefulness of a finished prod- 
uct and therefore does not appear in 
the specifications. However, petrol- 
eum products are sold on the basis 
of volumes delivered at 60°F. The 
gravity of these products must be 
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determined wherever volume correc- 
tions are to be made or if a conver- 
sion from a volume to a weight basis 
is desired. There are two scales in 
general use in the petroleum indus- 
try, the specific gravity scale and the 
API. scale. The A.P.I. scale is so 
designed that the lower the specific 
gravity the higher the A.P.I. value. 

Flash Point.—The flash point of a 
material indicates the temperature at 
which it may become a fire hazard 
but bears no relation to quality. It 
may also serve to identify the type 
of material. Although the closed cup 
tester is preferred to the open cup 
tester for determining the fire haz- 
ard, the open cup is used on bitu- 
minous materials and the results are 
sufficiently accurate for practical re- 
quirements. If the flash point of an 
RC cut-back oil is 100°F., then at a 
temperature of 100°F., or above the 
material may constitute a fire hazard 
and should be handled accordingly. 

Moisture.—The new specifications 
adopted by the Asphalt Institute 
states that the RC’s, MC’s and SC-2 
to 6, inclusive shall be free from 
water. Previously a water and sedi- 
ment value of not more than two 
per cent was specified. This revision 
is very desirable because as low as 
one-half of one per cent of finely 
dispersed water may cause a great 
deal of foaming. Some have ex- 
perienced the loss of overly large 
quantities of oil due to “boiling over” 
during the process of heating prior 
to unloading. This free from water 
specification can hardly be inter- 
preted as a quality test because it 
controls the presence of water and 
reveals no information concerning 
the oil itself. 

Viscosity.—The viscosity of a ma- 
terial when determined at just one 
temperature is a measure of the re- 
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Apparatus used for filtrations involved in 
procedure for determining Viscosity Index 
of the oily constituents of asphaltic road 
oils. A—500cc fretted glass filter funnel and 
2 liter vacuum flask showing both the as- 
phaltene and malthene fractions. B—Setup 
and receiver used for the final filtration of 
the oily constituents. C—No. 4a Buchner 
funnel and 4 liter vacuum flask containing 
petroleum ether solution of the oily con- 
stituents. Spent Fuller's earth and adsorbed 
resins retained on No. 0 Manktell filter 
paper 


sistance of that material to continu- 
ous deformation at that temperature. 
It is a measure of the consistency or 
the property that is commonly re- 
ferred to as “body.” A viscous ma- 
terial will therefore have a higher 
viscosity than a fluid one. The new 
specifications for an SC-3 specify 
limits similar to the old CS-4 grade 
with which some of you are familiar. 
The limits for the viscosity range of 
the new SC-3 oil is 250-500 seconds 
at 140°F., aas compared to limits of 
350-550 seconds for the oil SC-4. It 
should be stated at this point that 
the Colorado Highway Department 
has adopted the new specifications 
for the RC and MC oils but has not 
adopted the new SC specifications. 
Whether or not the new SC-3 ma- 
terial would prove to be too viscous 
for road mixing under our conditions 
would have to be determined, but 
we feel that the new SC-2 grade is 
too light for our main type of con- 
struction. It is obvious that the use 
of viscosity limits enables us to spe- 
cify only the grade that is desired 
and that it reveals nothing about 
quality. 

Distillation.—By subjecting a road 
oil to a standard distillation test it 
is possible to separate the volatile 
solvents from the semi-solid asphalt, 
thus taking apart for test purposes 
what the refinery has blended to- 
gether. The results from the distilla- 
tion determines whether the flux or 
solvent is a naphtha as in the RC’s 
or kerosene as in the MC’s. From 
the percentages distilled off at vari- 
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ous temperatures it is possible to 
judge how rapidly the cut-back will 
cure or it will indicate its “setting” 
characteristics. The merit of the 
distillation test lies in the fact that 
it enables us to identify the type of 
material, but it also yields no infor- 
mation as to quality. 

The consistency of the semi-solid 
residue from the distillation test 
varies according to the type of oil 
and therefore it is desirable to meas- 
ure the consistency as a means of 
identification. The residue obtained 
from the distillation of an SC oil 
may be too viscous for a Saybolt 
viscosity and too soft or fluid for a 
penetration test. The float test is 
therefore applied to distillation resi- 
dues from SC oils and the consis- 
tency measured in this manner serves 
as an index of the stability that the 
material will impart to the mat due 
to the cohesion of the asphalt itself. 
The residues obtained from the dis- 
tillation of the RC and MC oils are 
of a solid to semi-solid nature, and 
the consistency of these is measured 





Distillation apparatus for recovering oily 
constituents from solution in petroleum 
ether 


by the penetration test. The pene- 
tration value is a number which in- 
dicates the distance in hundredths of 
a centimeter that a standard needle, 
under standard conditions of load, 
time, and temperature will pene- 
trate into the residue in question. 
The new specifications for the RC 
and MC oils have a higher minimum 
value for penetration of the distilla- 
tion residues which represents the 
trend toward sfter asphalts in an 
attempt to alleviate permature hard- 
ening. The minimum value of 60 for 
the RC residues has been raised to 
80 and the minimum value of 100 for 
MC residues has been raised to 120. 
You can see that the penetration and 
the float are consistency tests that 
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also serve as a means of identifica- 
tion but do not serve as an index 
to quality. 

Ductility—Both the old and the 
new specifications for all three types 
of oils require a ductility of 100 cen- 
timeters at 77°F. The ductility is de- 
termined on the residue from distil- 
lation of the RC and MC oils. The 
SC oils are reduced to 80 penetration 
by heating at a temperature of 
485°F., until the desired consistency 
is obtained and the ductility is then 
determined on this 80 penetration 
residue. The reduction of an SC oil 
to 80 penetration represents the me- 
thod of determining asphalt content 
in SC oils and is expressed as a per- 
centage of 80 penetration residue on 
the basis of the original oil. The new 
specifications for an SC-3 have a 
minimum of 70 per cent of 100 pene- 
tration as compared to the old spe- 
cification value of a minimum of 65 
per cent of 80 penetration asphalt. 
It is generally agreed that a high 
ductility is especially desirable be- 
cause it indicates that the material 
possesses the capacity for deforma- 
tion or extension without rupture, a 
property due to adequate cohesion. 
However, the test is not quantitaitve 
to the desired degree but only shows 
the presence or almost complete ab- 
sence of this property. Low temper- 
ature ductilities are determined by 
stretching a standard briquette of a 
material at a rate of 5 centimeters 
per minute at a temperature of 
39.2°F., instead of 77°F. This test is 
intended to serve as guide in deter- 
mining whether or not the residue 
may become brittle in service at low 
temperatures. The Public Roads Ad- 
ministration is not in favor of this 
low temperature ductility test. 

Solubility —The elimination of the 
solubility test in carbon disulfide in 





A—SC3 residue, 125 grams. B— Actual 
yield of asphaltene fraction from A. C— 
Actual yield of oily constituents from A. 
D—Example of a “waxy” oily phase. E— 
Constant temperature bath and Fenske-Ost- 
wald pipettes for kinematic viscosity deter- 
minations 
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the new specifications is justified be- 
cause this test is an old test carried 
over from the native asphalt days 
when various amounts of inorganic 
matter were carried along in per- 
manent suspension in the natural 
asphalts. The per cent soluble in 
carbon disulfied represents the per 
cent of total bitumen, the difference 
indicating the amount of foreign ma- 
terial contained in the sample. A 
solubility test in carbon tetrachloride 
is incorporated in both the old and 
new specifications for a twofold pur- 
pose.—First, it supplements the car- 
bon disulfide solubility and also 
shows the presence of carbenes, a 
constituent resulting from over-heat- 
ing or cracking. In this manner both 
inorganic materials and carbenes are 
obtained as insoluble materials in 
this solvent. 

Spot Test—The Oliensis spot test 
is used to differentiate between crack- 
ed and uncracked products. The fact 
that some crudes and some oils that 
possessed good service records and 
are known not to have been cracked 
due to excessive temperatures dur- 
ing refining but sill showed positive 
spot tests led to a modification of 
this test. The xylene equivalent me- 
thod enables a quantitative deter- 
mination of the relative degree of 
heterogeneity. In this method the 
Oliensis solvent or normal heptene 
is partially replaced by various per- 
centages of xylene which greatly im- 
proves the solvent property of the 
straight solvent. Therefore, if an oil 
yields a spot with a solution of 90 
per cent heptane and 10 per cent 
xylene but shows no spot with a 15 
per cent xylene solution, the ma- 
terial is said to have a 15 xylene 
equivalent. The spot, of course, is 
due to the presence of constituents 
insoluble in the solvent or solvent 
mixture. 


Asphalt Quality Evaluation 


Now that the various characteris- 
tics have been discussed and if I 
haven’t failed too badly in the in- 
terpretation of their significance, it 
will be seen that each one has a 
definite purpose or function in the 
specifications. We have three types 
of road oils; the rapid, medium, and 
slow curing, each designed for a defi- 
nite type of construction. By em- 
ploying the above specifications it is 


possible to designate the grade and _ 


type of oil desired. However, you 
can also see that these characteris- 
tics do not and cannot yield suffi- 
cient information regarding the oil 
to afford the desired degree of evalu- 
ation. The use of these specifications 
alone affords practically no control 
over quality and makes it impossible 


for the laboratory to determine 
which oil in terms of dollars and 
cents is the most desirable. If we 
were fortunate enough to have qual- 
ity tests at our disposal we would 
be able to tell in advance whether 
or not a somewhat higher priced oil 
would actually be a better buy than 
an oil offered to us at a lower figure, 
both of which will meet all of the 
characteristics employed in the cur- 
rent specifications, The fact that the 
consumer is badly in need of ways 
and means of determining quality 
may be shown in many ways. First, 
oils that meet these specifications 
have service records ranging all the 
way from bad to good. Second, oils 
have been submitted to our labora- 
tory from all parts of the country, 
all of which easily meet the forego- 
ing specifications, and yet, in our 
opinion, it is ridiculous to assume 
that some oils are of the same qual- 
ity as the highly asphaltic oils from 
other sources just because they both 
meet specifications. As a matter of 
fact, I believe that we could not af- 
ford to accept some oils, even though 
they meet specifications, if they were 
to be supplied free of charge to the 
Highway Department. Third, the 
fact that the consumers are of the 
solid opinion that quality tests are 
badly needed is exemplified by the 
continuous search for means of solv- 
ing this very complex problem. 
Whether it is Cambell’s oxidation 
test, Benson’s film test, Zapata’s 
fluidity factor, or our own Viscosity 
Index test, they all prove that a 
great deal of time and effort is be- 
ing spent in attacking this problem 
of evaluating asphaltic road oils on 
a quality basis. I doubt if this com- 
plex problem will ever be completely 
solved by a consumer’s laboratory. 
The solution to it can only come 
from an organization where salaries 
commensurate with the abilities and 
capacities of expert physical and or- 
ganic chemists are in effect. We as 
consumers look to the Asphalt Insti- 
tute and the large research labora- 
tories of the outstanding producers 
for assistance in this problem, but 
for obvious reasons we know that 
even if this information is existent, 
and we feel that it is, that it will 
not be available to consumers and 
that we are looking in vain. 


Now the legitimate question: What 
do we mean by quality? It may be 
defined as the sum total of all the 
properties that yield a material that 
results in the longest useful life per 
unit cost. It embraces such proper- 
ties as ease of application, the rapid- 
itty and tenacity with which it costs 
and adheres to the aggregate, its re- 
sistance to rupture, cracking or the 
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ability to withstand deformation 
without failure. It also embraces the 
ability to retain its original charac- 
teristsics, to resist stripping, weather- 
ing, and hardening. 

Viscosity Index of Oil.—In connes- 
tion with this subject I would like to 
discuss lubricating oil, the reason 
for a few words on this subject will 
soon be apparent. It is obvious and 


.. quite natural that lubricating oil has 


been the subject of a tremendous 
amount of research due to its im- 
‘portance in our daily life. This re- 
search has resulted in an excellent 
way of evaluating and classifying 
the various types of lubricating oils. 
It is the consensus of opinion that a 
good lubricating oil should have sat- 
isfactory viscosity temperature char- 
acteristics which means that the oil 
shall not thin excessively at elevated 
crankcase temperatures and shall not 
thicken or become*extremely viscous 
at low temperatures. 

We know that the paraffin type 
Pennsylvania oils or the solvent re- 
fined oils that show paraffin charac- 
teristics posses a low yiscosity tem- 
perature susceptibility while the 
asphaltic type of lubricating oils pos- 
sess a high viscosity temperature 
susceptibility and for this reason 
along with the chemical instability 
are the least desirable for the lubri- 
cation of the internal gasoline com- 
bustion motor. Now there has been 
developed a method of expressing 
this viscosity-temperature suscepti- 
bility by determining the viscosity of 
the oil in question at two tempera- 
tures, at 100°F., and 210°F., and ex- 
pressing the rate of change in round 
numbers by a value called the Vis- 
cosity Index. In other words, the 
viscosity index is a mumber which 
indicates the relative tendency of the 
oil to change viscosity with increas- 
ing or decreasing temperatures and 
in turn represents the inherent, con- 
stitutive property of oil, indicating 
its type, from asphaltic to paraffinic 
The data necessary for calculating 
the V. I. was published by Dean and 
Davis of the Standard Oil Develop- 
ment Company in 1930 and imme- 
diately won wide-spread approval 
because of its ability to express in 
round numbers and in black and 
white just how asphaltic or paraffinic 
an oil may be. In passing I will say 
that the V. I. is an empirical rela- 
tionship based on the viscosity tem- 
perature susceptibility of two typi- 
cal types of oils. A conventionally re- 
fined Pennsylvania oil has been arbi- 
trarily assigned a V. I. of 100 and 
the conventionally refined asphaltic 
oil a V. I. of zero. It is admitted 
that the V. I. scale has no theoretical 
foundation, but other proposed me- 
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thods of measuring this rate of 
change that indicate whether it is 
asphaltic or paraffinic have no dis- 
tinct advantage over this empirical 
method of classification, while the 
simplicity and convenience of the 
viscosity index concept has favored 
its wide adoption by the petroleum 
industry. I have devoted this time 
in an effort to impress you with the 
significance of the viscosity index 
value. It is nothing new, but the use 
of this well established test to ex- 
press just how asphaltic the lubricat- 
ing oil fraction of a bitumen may be 
is a new application of this accepted 
method. 


Phase Separation As Asphalt 
Evaluation Tool 


In the book “Asphalts and Allied 
Substances” by Abraham there is a 
chapter devoted t the analysis of 
asphaltic constituents in which the 
procedure is given whereby the con- 
stituents of an asphalt may be uan- 
titatively divided into three groups. 

These three groups of constituents 
are called asphaltenes, asphaltic res- 
ins and oily constituents. The oily 
constituents so obtained by this me- 
thod of selective solvent action and 
preferential absorption are identical 
with the lubricating oil fractions 
with with you are all familiar. I 
would also like to quote a paragraph 
taken from the above mentioned 
chapter: “The value and possibilities 
of these determinations do not ap- 
pear to be generally appreciated, but 
as time goes on they will certainly 
be recognized.” It was this statement 
that prompted the investigation that 
has resulted in the new additional 
specifications for our asphaltic road 
oils which states that the viscosity 
index of the oily phase constituents 
shall be not more than 70. In separ- 
ating a bitumen into these three 
groups of constituents the residue 
from distillation is employed because 
the material distilling abovee 680°F., 
remains, or is supposed to remain, 
as a permanent part of the mat in 
which the oil is incorporated while 
the material distilling below 680°F., 
is supposed to volatilize and be lost. 
The purpose of the lighter low boil- 
ing solvents is only to reduce the ma- 
terial to the desired consistency and 
due to evaporation does not remain 
to serve in any capacity in the fin- 
ished mat. 

Viscosity Index of Oily Phase.—It 
is only the fact that these three 
groups of constituents can be separ- 
ated and determined quantitatively 
that makes the application of the 
viscosity index to the lubricating oil 
fraction possible. While this is not 








absolutely true from an analytical 
chemist’s definition of a quantitative 
analysis due to the fact that there 
is no absolutely true dividing line 
between asphaltenes and resins, and 
resins and oily constituents, many 
determinations have been made in 
our laboratory to prove that the 
dividing lines between these three 
groups of constituents are narrow 
enough to yield results that are 
commensurate with the interpreta- 
tion of the V.I. value. 

Laboratory Separation Procedure. 
—In using this method of phase 
separation as a new tool in attack- 
ing the problem of road oil evalua- 
tion, a quantity of the residue is dis- 
persed in 88° Baume naptha. This 
solvent dissolves two of the groups, 
the oily constituents and the asphal- 
tic resins, while the asphaltenes are 
depeptized and precipitated. A sim- 
ple filtration removes the precipi- 
tated asphaltenes. The filtrate con- 
taining the resins and the oily con- 
stituents is treated with an excess 
amount of Fuller’s earth that absorbs 
the resins but does not affect the 
lubricating oil constituents. The 
earth with its absorbed resins is then 
removed by another simple filtration. 
All that remains to obtain the oily 
phase constituents is to distill the 
solution so as to completely remove 
the naptha medium in which the lu- 
bricating oil is dissolved. The es- 
sence of the whole test is that we 
remove the lubricating oil from an 
asphalt and then determine how 
asphaltic or paraffinic it is by deter- 
mining its viscosity index just as we 
would analyze or classify a commer- 
cial lubricating oil. The above pro- 
cedure appears quite simple, but I 
assure you that a great deal of time 
and effort has been expended on de- 
veloping a simple, practical technique 
that yields reliable results. Now the 
question might be asked—Why go to 
the trouble of removing the lubricat- 
ing oil fraction, why not work on the 
original oil? Asphalts are colloidal 
and colloidal materials may exhibit 
an erratic viscosity temperature sus- 
ceptibility. The consistency of the 
original oil may be such that we do 
not have means of accurately meas- 
uring the viscosity of the material at 
different temperatures, and if we 
could obtain accurate determinations 
we do not have a method of inter- 
preting the obtained susceptibility 
because the V.I. data were designed 
for use only on lubricating oil frac- 
tions. 


Conclusion 
In conclusion, I wish to state what 
we feel is accomplished by the use 
of a maximum VAI. value of the oily 
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phase constituents, in our specifica- 
tions. You will agree that ten years 
of experience during which time the 
Colorado State Highway Department 
has used approximately 100,000,000 
gallons of road oils from various 
sources has enabled us to form opin- 
ions of these various oils. Up to the 
time that we began to use this vis- 
cosity index method of evaluating 
oils we were unable to discern any 
expressible difference between these 
various oils because they all met the 
specifications that were in effect. 
When the viscosity index was deter- 
mined on these oils with which we 
have had experience there imme- 
diately appeared a most gratifying 
correlation between the service rec- 
ord of these oils and the V.I. values 
obtained. [See editorial in this issue 
—Editor.] 

Use of Viscosity Index. — In our 
specifications for liquid asphaltic 
road materials we state that the 
various oils shall be the products of 
an asphaltic base crude. Now how 
asphaltic is an asphaltic crude? That 
may sound like a peculiar question, 
but it is just as legitimate as the 
question, how white is white? By the 
use of this viscosity index specifica- 
tion we are able to define just how 
asphaltic the products must be which 
in turn defines how asphaltic the 
crude must be from which these 
products are made. This ability to 
define how asphaltic the products 
must be justifies the use of this spe- 
cification if for no other reason. 


The maximum V.I. value eliminates 
waxy or mixed base crudes and 
yields the information that was de- 
sired of the wax test that was de- 
signed to show the presence of par- 
affin constituents. The wax test has 
been deleted from specifications be- 
cause it failed to indicate whether 
the material was semi-paraffinic or 
asphaltic. It was capable of deter- 
mining only the solid paraffins known 
as paraffin scale. The presence of 
an appreciable amount of scale was 
to serve as an index as to the type 
of oil, but it is possible to have a 
highly paraffinic oil that contains or 
shows no scale and for this reason 
the test has been dropped. To go to 
one extreme, and of coures it’s ridicu- 
lous, everyone knows that an oiled 
road cannot be made with Pennsyl- 
vania oil. It is quite logical then that 
a method of telling how close we 
are approaching the other extreme, 
the highly asphaltic oils, would be 
desirable because when we purchase 
asphalts we want asphaltic materials 
and not a mixture of waxy or par- 
















affinic materials along with the 
asphaltic constituents. 

The most important reason for 
controlling the paraffinicity of the 
oily phase or the dispersing medium 
by @ maximum V.I. value is that we 
thereby obtain oils that have a high 
degree of dispersion of the asphalt 
colloids. It is assumed that the 
asphaltenes are colloidally dispersed 
through the protective colloidal ac- 
tion of the lyophilic resins all of 
which are highly dispersed in the 
oily phase medium. Now we know 
that the low V.I. or napthenic type 
of oils are more polar and therefore 
can disperse the asphaltic colloids 
to a higher degree because of a more 
intense peptizing action which results 
in a material of higher plasticity, 
if we define plasticity as that prop- 
erty which enables a material to be 
permanently deformed without rup- 
ture under the application of pres- 
sure. In the construction of a semi- 
rigid type of pavement it is impera- 
tive to employ a binder that has a 
high degree of plasticity so that it 
may be capable of withstanding 
strain. A brittle binder if subjected 
to a stress that produces even a small 
strain may fracture and cause the 
material to lose its coherence. 


We believe, also, that there is a 
a correlation between the quality of 
the asphaltene-asphaltic resin frac- 
tion and the V.I. of the oily phase 
constituent on straight run products. 
This assumption has been made from 
observations of materials in service. 
We have, however, recombined the 
asphaltenes and the benzol soluble 
resins and have found that the 
higher the V.I. of the removed oily 
phase the more brittle is the combin- 
ation of the asphaltene-benzol sol- 
uble resin fraction. At present we 


are engaged in finding means of 
completely removing, without chemi- 
cal attack, the absorbed resins so 
that distensibility values can be de- 
termined on the asphaltene-resin 
fraction. 

We realize that the oily phase con- 
stituents of an SC-3, and that is the 
type and grade in which we are pri- 
marily interested at the present time, 
represents only 60 to 70 per cent by 
volume of the oil, and that is one 
reason we do not claim that this 
specification is the Utopia of asphalt 
specifications. We are also well aware 
of the fact that the asphaltic resins 
and the constituents called asphal- 
tenes are perhaps the most impor- 
tant fractions of a bitumen and that 
it would be impossible to construct 
a bituminous mat with the use of a 
low V.I. lubricating oil alone. How- 
ever, for the above reasons we feel 
that for the present we are justified 
in using this method as an index of 
the quality of these two other groups 
that we know so little about. 

I know of very few tests that are 
capable of yielding all the informa- 
tion that may be desired of a given 
material. An ore may be submitted 
for a gold assay, but if the smelter 
imposes a penalty for zinc then a 
zinc determination must be also 
made before the actual value of the 
gold content can be obtained; and 
so it is with the viscosity index test. 
The fact that cracking will lower the 
V.I. value makes it necessary to rely 
on the Oliensis method of determin- 
ing if cracking has taken place. 
However, we feel that this method 
has given us a new approach, and 
will play an important part in the 
solution of this complex problem of 
evaluating asphaltic oils for bitumin- 
ous construction purposes. 








Overhaul Chart 


Overhaul of Subgrade Topping 
Material, under the 1934 Mississippi 
State Highway Department’s specifi- 
cations, is based on free haul of a 
half-mile, or 2640 feet, from the 
point of origin, and overhaul beyond 
the half-mile limit. The point of or- 
igin is the center of volume of ma- 
terial in the cut, the pit or the mid- 
point of the railroad team track or 
similar delivery point. From the point 
of origin in the direction of move- 
ment along the shortest practicable 
route, zones of one-half mile are laid 
off. The first half mile constitutes 
the free haul zone and no overhaul 
is paid on material deposited within 
this zone. Each succeeding half mile 
zone outside of the free haul zone is 
numbered consecutively beginning 
with number one. For each cubic 
yard of material deposited within 
each zone there are allowed the 
number of cubic yard — half mile 
overhaul units indicated by the cor- 
responding zone number. Under the 
Mississippi State Highway Depart- 
ment’s specifications adopted in 1940, 
the method of computing overhaul of 
selected topping material is the same 
except that there is no free haul and 
the numbering of the zones begins 
with the first zone from the point 
of origin. 

On the attached overhaul chart, 
which was prepared under the 1934 
specifications, the center of volume 
of the pit is 25,000 feet from the 
center of the roadway at Station 403 
— 87. Nine half-mile zones, one of 
which is free haul, leave 1,240 feet 
in the ninth overhaul unit before 
reaching the center line of roadway. 
Therefore, the ninth zone extends in 
both directions from Station 403 — 

(Continued on page 41) 
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Scrapers and Power Shovels 


Cooperate on Connecticut Job 


Pusher-Loaded Scrapers for Short Hauls of Earth; 
Shovels and Trucks for Long Hauls and Rock 


Parkway by D. Arrigoni, con- 
tractor of Middletown, Connecticut, 
was completed on a close calendar 
day contract in the amount of $330,- 
439.25. The job includes three major 
cuts; three major fills; the relocation 
of Connecticut State Route 32 for a 
little more than 2,000 feet; a 93-ft. 
skew span deck girder overpass bridge 
to carry the Parkway over Route 32; 
almost 1,700 feet of approaches con- 
necting the two roads; and a heavy 
reinforced concrete triple box culvert. 
Concrete paving is to be done at some 
future date, only a 4 in. rolled gravel 
surface 22 ft. wide being laid by 
Arrigoni. The relocated Route 32, 
however, is being paved with bitumi- 
nous macadam over a heavy gravel 
sub-base course. 


Arrigoni contracted to handle the 
estimated 415,373 cu. yds. of un- 
classified excavation for 19c per cu. 
yd., and the estimated 65,829 cu. yds. 
of borrow for 18c per cu. yd. A total 
of more than 500,000 cu. yds. had been 
excavated. 


The three major cuts, shown on the 
sketch profile, Figure 1, actually con- 
tained (in round figures) about 90,000 
cu. yds. for the cut marked “6,” of 
which 5,000 cu. yds. were rock and 
85,000 cu. yds. earth; about 180,000 
cu. yds. for the cut marked “4,” of 


ONSTRUCTION of an 8,089-ft. 
section of the Wilbur Cross 






which practically all was earth, hard 
clay and boulders; and about 180,000 
cu. yds. for the cut marked “2,” of 
which 20,000 cu. yds. were rock and 
160,000 cu. yds. earth. 

There was plenty of material in 
cuts for fill “5,” but fills “3” and “1” 
required the use of borrow. Fill “1” 
took more than 200,000 cu. yds. to 
bring the Wilbur Cross Parkway up 
to the proper level and to provide 
ramps for the connecting approach 
roads. 

Arrigoni, who owns considerable ex- 
cavating equipment, had his choice 
between using carryall scrapers or 
power shovels for the earth excava- 
tion. Where ledge rock was present, 
as in two of the cuts (“6” and “2”), 
there was no question about the need 
for power shovels. But there still re- 


mained the question of how best to 
handle the remaining 425,000 cu. yds. 
of earth, clay and boulders. 


Principal Equipment and 
Output 

Equipment available consisted of 2 
Bucyrus-Erie shovels, a 2-yd. and a 
1% yd., with ten 5-yd. Mack, Sterling, 
and Linn trucks in one outfit and 2 
model W LeTourneau scrapers pulled 
by D-8 Caterpillar tractors (pusher- 
loaded downgrade). Inspection of the 
earth disclosed the probability of 
large percentages of hard clay, which 
would require the use of a rooter unit. 

The shovels were available for rock 
excavation and also for the long haul 
loading. The distances from the east- 
erly ends of cuts “4” and “2” to the 
westerly ends of fills “3” and “1” were 
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Fig. |.—Plan and profile sketches of Contractor Arrigoni's job on the Wilbur Cross Parkway near West Wilmington, Connecticut 
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Fig. 3.—Two-yard shovel loading five-yard truck in cut "6" in which boulders occurred in 
large quantities. The truck-shovel combination was used for the long hauls 


3,300 feet and 3,000 feet, respectively, 
which were greater than Arrigoni con- 
sidered economical for scraper-trac- 
tor operation. So he decided to use 
the two scrapers, pulled by crawler 
tractors and pusher-loaded with an- 
other D-8 tractor on which was 
mounted a LeTourneau bulldozer for 
the shorter hauls. With the scrapers 
he excavated until the one-way haul 
was 1,200 feet, the only longer hauls 
being up to 1,750 feet for short periods 
when it was a case of making the 
hauls or laying off the scrapers. 
The scrapers, on the 1,200-foot one- 
way hauls, made a daily average of 
5.25 round trips per hour, each haul- 
ing about 95 cubic yards of loose earth 


per hour and 85 cubic yards of rooted 
clay per hour. Pusher-loading was 
done on downgrades which varied 
from 4 per cent to 10 per cent. Load- 
ing distance varied from 100 to 120 
feet, depending on whether or not the 
clay had been freshly rooted. About 
two hours rooting per day was suffi- 
cient to provide more than a day’s 
work for the two scrapers. 

Saving Time.—On the scrapers and 
rooter preformed wire rope was used 
because of trouble previously caused 
by non-preformed, particularly in the 
tailgate forward cables for the first 
20 or 25 feet of the power unit end 
of the cable. This portion is subjected 
to severe service around the drum 


Fig. 4.—Looking east from fill "I" after work had been in progress for about three months. 
At left is pile driver working on steel piles: for overpass. Protruding upper ends of piles are 
visible in center. These ends are later cut off to proper length with oxy-acetylene torch. Cut "2" 
is at left behind mast of pile driver and a dump truck is visible at right of pile driver, entering 
the cut after dumping its load on fill "1." At the right an RD-6 Caterpillar tractor with 
LaPlant-Choate bulldozer is rough grading earth the truck has just dumped. At extreme right 
is the cab of an old Erie steam shovel. Above tractor are Blaw-Knox aggregate and cement 
storage bins. At right center, above protruding piles is 27E Ransome concrete mixer. At left 
of bins is tank truck of Valley Oil Co., which is coming down out of cut "2" after servicing 
equipment there. It is just entering Route 32 which had not yet been re-located to run where 
the piles are being driven. So far, none of the earth on fill "I" has been carried there by the 
scrapers. It is all long distance truck hauled 
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and over the sheaves of the power 
control unit. The reeving of %% in., 
6 by 19, preformed, Lang-lay, im- 
proved, plow steel, wire rope with in- 
dependent wire rope center solved this 
problem completely. A storage drum 
carried a considerable length of sur- 
plus cable which was unclamped at 
the dead end, unreeled through the 
sheave system to enable any worn 
length of cable at the power unit end 
to be cut off, and then reclamped. 
This also resulted in shifting wear 
points and increasing cable life by 
distributing cable wear more uni- 
formly over the entire cable. 

At 18.6c per foot, a trifle more than 
the cost of non-preformed, the pre- 
formed lasted approximately 2% 
times longer. According to the con- 
tractor, however, this saving was a 
minor one compared to the very con- 
siderable elimination of idle time for 
cable changes or replacements. Cable 
breakage occurs when the scraper or 
rooter is busy and repairs cannot very 
well be postponed until a more con- 
venient time. According to the oper- 
ators there was less than half the 
cable breakage or need for cable 
shifting after preformed was used. 


Disposition of Equipment. — While 
the scrapers and the rooter were han- 
dling the shortest hauls possible, the 
two shovels were busy with the rock 
and on some sections where the earth 
was so full of boulders as to be prac- 
tically unplowable. The trucks work- 
ing under the shovels hauled their 
loads whenever possible to the 
farthest point of the fill. For instance, 
from a shovel working in cut “2” the 
trucks would haul to the extreme 
westerly end of fill “1”; the same with 
cut “4” and fill “3,” and cut “6” and 
fill “5.” The reason for this is, of 
course, due to the fact that the length 
of truck haul has much less effect in 
raising yardage costs than has a long 
scraper haul. 

Output.—The 2-yd shovel loaded 
out about 1,500 cubic yards and the 
144-yd. shovel about 1,000 cubic yards 
in a 7-hour shift. Both could have 
done much better had there been more 
than 6 five-yard Mack and Sterling 
trucks and 4 five-yard Linns on the 
job. Average truck haul was about 
1,800 feet from cuts ‘2” and “4.” Each 
truck hauled about 37 cubic yards an 
hour. 

Hauling conditions were fair to 
good except on fill “3,” which was 
rather soft in spots where a stream 
was crossed. Except at fill “5,” a truck 
hauling road roughly paralleled the 
fill area. All movement of material 
was downhill to the west, the gen- 
eral slope being downward in that 
direction. 
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Fig. 6.—Diesel motorgrader dressing up fill 
"3." Cut "4" in back of grader 


About half of cut “6” was done 
with scrapers; two-thirds of cut “4” 
and four-ninths of cut “2,” accord- 
ing to Anthony L. Arrigoni, General 
Superintendent of the job. He re- 
ported that the combination of 
shovel-truck and scraper-tractor ex- 
cavating method, based on giving the 
long hauls to the trucks and the short 
hauls to the scrapers, was entirely 
satisfactory. 

Other Equipment and Materials.— 
Other equipment on the job in- 
cluded a steam hammer with which 
nearly 400 steel H-beam bearing piles 
for the overpass were driven; two 
RD-6 Caterpillar tractors and one 
RD-4 Caterpillar tractor, all equipped 
with LaPlant-Choate bulldozers and 
used for rough grading; a No. 12 
Caterpillar Diesel motorgrader for 
fine grading; four 35-ton Blaw-Knox 
aggregate and cement bins and a 27E 
Ransome concrete mixer, the latter 
used primarily to mix the 5,236 cubic 
yards of class A concrete for the over- 
pass piers and wing walls. 


Carnegie Steel Company furnished 
the steel bearing piles and the de- 
formed steel reinforcing bars for the 
concrete structures. American Bridge 
Company supplied the structural 
steel for the deck girder overpass. 

Personnel.—The job is a Federal 
Aid project and was built according 
to the designs and under the supervi- 
sion of the Connecticut State High- 
way Department. Dudley Kiely was 
Senior Engineering Aid in charge for 
the department of which William J. 
Cox is State Highway Commissioner. 
Anthony Arrigoni was General Super- 
intendent; Robert Scussel, Assistant 
Superintendent, and Ernest Malcarne, 
Bridge Superintendent. 


Fig. 7.—Tractor, with bulldozer mounted, 
pulling rooter in cut "4" 


Fig. 5.—Two scrapers towed by tractors coming down a 6 per cent grade out of cut "4." Road 

at extreme right to right center is the truck haul road from shovel, which is working (at 

time photo was taken) at eastern end of cut, while trucks were dumping at extreme western 

end of fill "3." Scrapers were dumping . a end of fill "3" as possible to make 
auls short 


Fig. 8.—Looking west at beginning of fill "!." Driven steel piles for grade separation structure 

at right center. Aggregate bins at extreme left. Truck haul road from cut "2" to extreme 

western end of fill "|" runs from lower left, — around old Erie steam shovel and up on 
' 


fill beyond piling 


Fig. 9.—Left, Contractor D. Arrigoni. Right, Superintendent Anthony L. Arrigoni 


ROADS AND STREETS, December, 1941 











39 


Design and Control of Flexible 
Pavement Construction 


URING the past six years we 
have done considerable labo- 
ratory and field research 

work on the design and control of 
flexible pavement construction for 
streets, roads, and airport runways. 
Most of our work has been confined 
to pavements consisting of com- 
pacted soil sub-bases, compacted soil- 
sand-gravel bases, and hot mixed 
asphaltic wearing surfaces. In many 
instances the subgrades upon which 
we constructed our pavements were 
comparatively weak. As has been 
the case with other designers in the 
field of flexible pavements, we have 
felt from the very beginning that 
insufficient data were available on 
the stability and load carrying capac- 
ity of compacted soil mixtures to de- 
sign this type pavement economically 
and adequately. By coordinating 
laboratory tests with actual field per- 
formance, we have developed a ra- 
tional method of design. While this 
work is not complete, we feel that 
it is far enough along to warrant a 
preliminary discussion of the results 
obtained. 
Stability Tests 


The design of flexible pavements 
involves two major considerations, 
the first dealing with the stability 
and durability of the constructed soil 
and soil-aggregate layers, and the 
second with the load bearing and 
load distribution values of these 
layers. In brief the engineer wishes 
to be able to design economically 
pavements which will handle the de- 
sired loads under all weather condi- 
tions for a reasonable length of time. 

We have come to the conclusion 
that the resistance of compacted soil 
mixtures to disintegration by natural 
forces can be measured by their be- 
havior when submitted to such labo- 
ratory tests as drying, freezing, and 
capillarity. These tests are most sig- 


nificant when they are made on the- 


soil mixtures as they are to be used 
in the pavement. And for this reason 
we conduct such tests on samples 
compacted in a standard Proctor 
mold to the density expected in the 
field. 

The lineal shrinkage on drying is 


By W. H. CAMPEN 
and 
J. R. SMITH 


Omaha Testing Laboratories 


calculated by measuring the diameter 
of the sample before and after sub- 
jecting it to drying. The shrinkage 
or swell resulting from freezing at 
ten degrees below zero is likewise de- 
termined by measuring changes in 
the diameter of the sample before 
and after freezing. To prevent water 
loss during the freezing test the 
samples are completely coated with 
paraffin. 

The capillary test is made by first 
casting the sample in the Proctor 
mold and then replacing the solid 
bottom of this mold with one per- 
forated with small holes. The whole 
assembly is then placed in water 
with the perforated bottom down so 
that the bottom of the soil sample 
is submerged to a depth of % inch. 
This test is conducted in a saturated 
atmosphere. After remaining in this 
position for seven days any increase 
in weight or volume is noted. Volume 
increase is measured at the top of 
the sample. 

These three tests have shown that 
available or easily prepared soil mix- 
tures will show lineal shrinkages on 
drying as low as 0.5 per cent and 


still be plastic enough to be com- 
pactable. We have found that plastic 
soils can be compacted to show no 
absorption by capillarity. The freez- 
ing test deserves special attention be- 
cause contrary to our anticipation 
compacted soils show both expansion 
and contraction during freezing de- 
pending on the thickness of the 
water film. When compacted to 
maximum density at optimum water 
content the soil samples contract 
on freezing and this contraction in- 
creases as the plasticity index of the 
soil increases. When the amount of 
water used for compaction is greater 
than optimum the contraction on 
freezing decreases with increase in 
water until a point is reached where 
expansion begins. By selecting the 
proper soil and water content the 
lineal shrinkage on freezing can be 
reduced to about 0.3 per cent on com- 
pacted soil mixtures. 

Soil-aggregate mixtures show very 
little shrinkage (about 0.2 per cent) 
on drying and no absorption by 
capillarity when they are properly 
densified. Their action on freezing 
is noteworthy. If the plasticity in- 
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Fig. !.—Strength imparted to various subgrades under certain conditions 
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dex of the soil binder used with the 
aggregate is below 10 the soil-aggre- 
gate sample expands during freezing 
and if the plasticity index is about 
20 the volume change becomes nil. 
Soil-aggregate samples which expand 
on freezing return to their original 
volume on thawing. By selecting the 
proper kind and amount of soil 
binder the lineal change on freezing 
can be kept to within 0.2 per cent 
expansion or contraction. 

In designing pavements and select- 
ing borrow pits we strive to attain 
the following characteristics for the 
soil and soil-aggregate courses: 

We believe that our stability tests 
are indicative of durability first be- 
cause they are made on mixtures as 


Per Cent of the 36. 5q_In. Bearing Plate Value 


Bo 


STRENGTH RELATIONSHIP BETWEEN 


BEARING PLATES OF VARIOUS SIZES 


Area of | Bearing Plate — 5g. In. 


Fig. 2.—Relationship of unit strength to bearing plate area 





Subbase Course 


Base Course 





Shrinkage on drying (lineal) 


Max. of 1 per cent 


"Max. of 0.2 per cent 


Shrinkage on freezing (lineal)..........Max. of % per cent none 


Swelling on freezing (lineal) 
Absorption by capillarity 
Volume increase by capillarity 


they will be actually used in the field 
and secondly since the conditions of 
of the tests approximate the destruc- 
tive forces encountered in the field. 


Strength Tests 


After the designer has selected the 
most suitable soils and aggregates for 
subbase and base construction, he 
then needs data on the structural 
properties of the mixtures as well as 
on the natural subgrade upon which 
the pavement will be built. In order 
to design adequately and economic- 
ally for the required load which must 
be supported, the following informa- 
tion must be obtained: 

(1) The load bearing value of the 
subgrade at its weakest anti- 
cipated condition. 

The amount of strength im- 
parted to the subgrade by add- 
ing upon it varying thicknesses 
of a compacted soil, hereafter 
referred to as the base course. 
course. 

The amount of strength im- 
parted to the subbase course 
by placing upon it various 
thicknesses of a compacted 
soil-aggregate course hereafter 
referred to as the base course. 
A method by which the total 
load bearing support of the 
subgrade and combinations of 
it with subbase and base 
courses may be determined so 
as to represent the different 
load areas of various size tires. 
The amount of surface de- 
formation which may be al- 
lowed safely to obtain maxi- 
mum load bearing support 
without producing failure. 

After reviewing and considering 


Max. of 0.2 per cent 
none 
none 


the prevailing methods as well as our 
own laboratory tests and field observ- 
ations we have arrived at the con- 
clusion that this problem must be 
solved by loading tests on samples 
large enough to represent actual field 
construction. We believe that we 
have devised such a method. Briefly, 
it consists of placing the soils in four 
foot square boxes and then testing 
them with bearing plates of varying 
sizes ‘at~ what we consider a safe 
surface deformation. 

Before using this method for de- 
signing purposes we conducted a 
series of experiments to obtain some 
general information about load bear- 
ing values. Three patches of typ- 
ical soil were mixed with different 
amounts of water so as to produce 
a wide range of subgrade strengths. 
Each sample was compacted to a 
density equal to that obtained in a 
Proctor mold in a special steel box 
four feet by four feet by one foot 
deep. After compaction each soil 
was tested for load bearing values 
with four circular bearing blocks 
varying in size from one-quarter 
square foot to one and one-half 
square feet. All loads were ob- 
served when the bearing blocks 
had deformed the surface of the 
sample two-tenths of an inch and 
a few additional determinations were 
made at four-tenths of an inch 
deformation. 

To determine the extent and the 
rate at which soil layers compacted 
at optimum moisture to maximum 
density improve a subgrade, boxes 
four feet by four feet by six inches 
deep were filled with other typical 
soils and superimposed on the sub- 
grade. Each combination was tested 
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as before. In the next step four-foot 
square boxes twelve inches deep 
were filled with the same typical 
soils and tested in combination with 
the subgrade as before. 

The effect of superimposing six 
inches of base on two subbase com- 
binations were next determined. One 
combination consisted of the weakest 
subgrade and six inches of subbase 
and in the other combination the 
strongest subgrade and six inches of 
subbase was used. The base consisted 
of a soil-sand-gravel mixture com- 
pacted to maximum density at op- 
timum moisture content. 

We found that these strength ex- 
periments indicated some definite 
trends which we tabulate below: 


(1) The strength imparted to vari- 

ous subgrades when six inches 
of compacted soil subbase is 
placed over it is shown by the 
curve in figure 1. We found 
that when twelve inches of 
compacted soil subbase was 
used the strength imparted to 
the subgrade was double that 
imparted by six inches. 
We found that the strength 
increase produced by super- 
imposing different base thick- 
nesses on  subbase-subgrade 
combinations was one and four 
tenths times that produced by 
the same thickness of subbase. 
We found that unit strength 
decreases as the area of the 
bearing plate increases but 
that this rate of decrease be- 
comes small after the area 
of the bearing plates become 
greater than one and one-half 
square feet. This relationship 
of unit strength to bearing 
plate area is plotted in the 
curve in figure 2. 

We are tabulating below two typ- 
ical examples of strength increases 
imparted to subgrade by compacted 
subbase and base courses, the data 
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Combination No. 1 


Combination No. 2 





Ib./sq. in. Ib./sq. in. 
Strength of subgrade alone..............-++++ 12 65 
Subgrade and six inches subbase.............. 50 97 
Above with six inches base................++. 104 143 





being that for a quarter square foot 
bearing plate: 

From the results obtained in these 
strength experiments we have de- 
rived a formula which we use to cal- 
culate subbase and base thicknesses 
required to produce the desired load 
bearing support for different sub- 
grade strengths, and for varying 
wheel loads and tire pressures. Since 
during warm weather the bituminous 
wearing courses have little or no load 
distributive value, we do not con- 
sider them in our design except to 
design them sufficiently strong to 
prevent wheel penetration. 

To illustrate what may be expected 
from compacted soil and soil aggre- 
gate courses we include the follow- 
ing examples of design calculated by 
using our curves and formula: (All 
‘subgrade strengths given are for 
a@ one-quarter square foot bearing 
plate.) 

(1) With a 10 lb. per sq. in. sub- 
grade and 6 in. of compacted 
base we find that in order to 
provide for adequate load 
bearing support for a truck 
with 75 Ib. per sq. in. tire pres- 
sure and 10,000 lb. wheel load 
that the thickness of subbase 
course required is 11.8 inches. 

(2) Same conditions as (1) above, 
except using only 3 in. com- 
pacted base we find that the 
subbase thickness required is 
16 in. 

(3) With a 25 lb. per sq. in. sub- 
grade and 6 in. of compacted 
base we find that to support 
a 75 lb. per sq. in. tire pres- 
sure and 10,000 lb. load, we 
need a subbase thickness of 
6.8 inches. 

(4) With same conditions as (3) 
above only using 3 in. base we 
find that the subbase thickness 
required is 11 inches. 

(5) With a 10 Ib. per sq. in. sub- 
grade, 30 lb. tire pressure, and 
1200 lb. wheel load we find 
that with no subbase that a 
base thickness of 2.5 inches 
required. 

(6) Same conditions as (5) above 
with no base that the thick- 
ness required for 
course is 3.5 inches. 

(7) With a 10 Ib. per sq. in. sub- 
grade, 75 lb. per sq. in. tire 
pressure, and 30,000 Ib. wheel 
load we find that with a 6 in. 
compacted base course that we 
require a subbase thickness of 
16.5 inches. 


subbase ~ 


* 


Fig. 3.—Testing in laboratory of 6 in. sub- 
base superimposed on 12 in. subgrade using 
a 1% sq. ft. bearing plate 


(8) Same conditions as (7) above 
except a 25 Ib. per sq. in. sub- 
grade we find that the subbase 
required is 11 inches in thick- 
ness. 

(9) Same conditions as (7) above 
except a 40 lb. per sq. in. sub- 
grade we find that the subbase 
required is 8.1 inches in thick- 
ness. 

(10) With a 20 lb. per sq. in. sub- 
grade, 75 lb. per sq. in. tire 
pressure, and 50,000 lb. wheel 
load we find that with a 6 in. 
compacted base course that 
the required thickness for the 
subbase course is 12.1 inches. 


Field Control 


During construction we control the 
quality of the soils and soil-aggregate 





Fig. 4.—Testing of subgrade in the field 
using hydraulic jack and 1% sq. ft. bearing 
plate 


mixtures by the plasticity index, the 
degree of compaction by the density, 
and the strength by the load bearing 
value test. The plasticity index and 
density tests are established tests and 
need no explanation. We determine 
the load bearing value by use of the 
set up shown in figure 4. This con- 
sists of circular bearing plates, a 
hydraulic jack with pressure gauge, 
and instrument to measure deforma- 
tion, and a heavy piece of equip- 
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ment to furnish loading weight for 
the jack. 

From the subgrade to the base 
course each layer is tested before the 
next one is added. The testing of the 
subgrade is most important since it 
must have the desired load bearing 
value before construction is started 
over it. This desired load bearing 
value is obtained by either compact- 
ing the existing soils in the subgrade 
or if these soils are unsatisfactory 
by removing and replacing with sat- 
isfactory soil, followed by compaction. 

Whenever possible the load bear- 
ing value tests are made with a one 
and a half square foot bearing plate 
and at 0.25 inch deformation. How- 
ever, if this is not practical in the 
field, we use a smaller plate or a 
lesser deformation and convert to a 
standard plate and standard deform- 
ation by our strength relationship 
tables for various size bearing plates 
and various deformations. 


In Conclusion 

We wish to point out again that 
the results and conclusions presented 
herein are not decisive. Certain defi- 
nite trends are indicated but it will 
require much more collaboration to 
establish positive conclusions. The 
methods of testing can be refined 
and a wide class of soils and soil-ag- 
gregate mixtures may be studied. 


4 
Overhaul Chart 

(Continued from page 35) 
87, a distance of 1,400 feet to Sta- 
tions 389 — 87 and 417 — 87. The 
remainder of the roadway receiving 
material from the pit at Station 403 
— 87 is divided into half-mile zones, 
numbered consecutively from nine to 
15 as shown. 

The accompanying chart was made 
for estimating purposes. The amount 
of material required in each zone was 
estimated, based on 25 cubic yards 
per station, or based on the cross 
sections. For payment purposes the 
amount of material placed in each 
overhaul zone is obtained from cross 
sectional embankment measurement 
with the addition of shrinkage. In 
some cases these amounts are de- 
termined from truck body measure- 
ments where it is impracticable to 
make the determinations from cross- 
sections. In the latter case the num- 
ber of truck-measured cubic yards 
in each zone and the total number 
of truck-measured cubic yards from 
the pit is determined. A coefficient 
is obtained from this data, giving the 
equivalent pit-measured cubic yards 
for each truck-cubic-yard. Applying 
this coefficient to the truck-meas- 
ured cubic yard in each zone, will 
give the amount of material in the 
zone based on pit measurement. 
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By WILLIAM C. BLIZZARD 


Assistant Secretary 
West Virginia Publicity Commission 


IKE armies of ever-increasing in- 

sects, motor vehicles of all kinds 

are swarming from every compass 
point, converging upon the molasses 
pots of America—the defense produc- 
tion centers. 


West Virginia is one of these “mo- 
lasses pots.” It is an industrial state. It produces more coal 
than any other state in the union (126,619,825 tons in 1940), 
and the collieries are clamoring for men, in a feverish at- 
tempt to supply enough fuel for the furnaces of the nation. 
Steel from Weirton, armor plate from South Charleston, 
and ammonia from Morgantown are pouring forth in a 
steadily growing stream. 

As a result of the stepped-up industrial tempo of the last 
year, and anticipated possible military use, the state has 
inaugurated an extensive roads improvement campaign. 
Men must have roads to get to work, materials must be 
hauled, and the finished products must be shipped. Maxi- 
mum efficiency requires that such roads be in first class 
condition. Modern warfare demands high speed and fast 
movement of troops, and speed requires smooth, safe high- 
ways. 

Road building in West Virginia is no easy task, and the 
“mountain state” presents many engineering problems. 
The roads in the state are now costing $9,160,000 in con- 
struction and maintenance. Of that sum, $1,050,000 is being 
spent on roads that are directly contributory to the national 
defense program. 

The visitor to the state at this time will be impressed 
with the magnitude of the road building project. Every- 
where roads are being widened, resurfaced, or, in places, 
relocated completely. An example of this last-named con- 
struction is U. S. Route 60, which runs completely across the 
state, from east to west. This highway has been designated 
as part of the national strategic network, or SN, by the 
U. S. Army. 

At one place, where a large armor plate plant, the U. 5S. 
Naval ordnance plant, and great chemical plants are located, 
SN Route 60 is being widened, for a distance of one mile, 
to a width of 60 feet—two thirty-foot lanes separated by 
a three-foot island. This project is a small part of a 68 mile 
defense zone extending from Hurricane to Gauley Bridge. 


1.—The old road bed has been abandoned and U. S. 60 is here being 
completely re-routed near Anstead, West Virginia. This procedure is 
being repeated frequently in order to eliminate present curves and 
grade crossings. 


2.—This picture shows a re-routing project on U. S. Route !9 near 
Flatwoods, West Virginia. 


3.—Roads like this on U. S. Route 50 near Parkersburg, W. Va., are 
the object of the defense am. Near defense zones highways will 
be much wider—up to 68 feet. 


4.—Curves like this one on U. S. Route 52 are being eliminated by 
re-routing as shown on U. S. Routes 19 and 60. 











(| Virginia Builds Defense Roads 


Within this space the largest road construction drive in Before 
the state is being carried on. Hills are being sliced 
through, bridges are being strengthened or rebuilt and 
curves are being straightened. 

Other roads, particularly those leading into and out 
of defense boom zones, such as Morgantown and Fair- 
mont, are being rapidly but serviceably rebuilt. One new 
road is being built straight through the heart of Fair- 
mont, a town with a population of 23,000. A federal 
authorization now includes funds for the construction 
of flight-strips parallel to the highways, which would 
permit the landing of military planes. 

Projects already under construction for the national 
defense program include: widening project on U. S. 
Route 60 near Huntington, where an additional 10 foot 
lane is being constructed; new construction near Ansted 
on U. S. Route 60, which will eliminate curves and several 
steep grades; reconstruction and widening U. S. Route 52 
between Clark and Northfork and a new grade crossing 
elimination at Nolan on U. 8S. Route 52; a new bridge 
connecting U. S. Route 19 and a feeder highway near 
Jackson’s Mill; widening and reconstruction of U. S. 
Route 21 through Ripley; construction of a bridge over 
Little Kanawha River at Elizabeth to replace the ferry 
now in use. (Across this bridge will go State Routes 14 
and 53); relocation of State Route 26 near Tunnelton; 
@ newly-constructed underpass on State Route 20 near 
Pine Grove in Wetzel County; a new bridge on the sec- 
ondary road between Iaeger and Panther in McDowell 
County; construction of a new road through Fairmont 
to eliminate a bad traffic condition at the intersection 
of a streetcar line and a crossing road, in order to pro- 
vide better access to defense plants in Fairmont; elim- 
ination of two dangerous railway crossings on U. S. 
Route 60 near Snow Hill, east of Charleston; reconstruc- 
tion of four miles of U. S. Route 60 near Montgomery 
to eliminate a congested condition in that area; and 
widening projects on U. S. Route 119. 

Realizing the handicaps which bad roads impose upon 
speed and efficiency, West Virginia has been gradually— 
and is just now rapidly—getting rid of them. 


v 


Freeways 

A development in some of the states is the statutory 
authorization of “freeways” which are highways designed 
for through traffic and to which abutting land owners 
have no right of access. Four States (Colorado, Maryland, 
Michigan and Ohio) enacted legislation for the establish- 
ment of freeways (limited access highways). 

Colorado may designate any portion of a state highway, 
within 20 miles of a city of 15,000 or more population, as 
a freeway and control ingress and egress routes of the 
same. 
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5.—Indicative of improvement of West Virginia Roads in the past 
few years. This was U. S. Route 119, near Buckhannon, West Vir- 
ginia, before concrete paving was placed. 







6.—Before the State launched into its defense highway program, 
U. S. Route 52, between Clarke and Northfork, was surfaced with 


gravel. 







7.—U. S. Route 119, near Buckhannon, after paving. 


8.—After the need of U. S. 52, view No. 6 was felt the state 
widened and paved the road. Shoulders were built wide enough 
to be used for parking if necessary. 
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@ Comes to my desk from L. H. 
Lingnor, this bit of wisdom, author 
unknown: 


Think 


If you think you are beaten, you are, 
If you think you dare not, you don’t; 
If you’d like to win but think you 
can’t, 
It’s almost certain you won’t. 
If you think you’ll lose, you’ve lost, 
For out in the world we find 
Success begins with a fellow’s will, 
It is all in the state of mind. 
If you think you’re outclassed, you 
are; 
You've got to think high to rise, 
You’ve got to be sure of yourself be- 
fore 
You can ever win a prize. 
Life’s battles don’t always go 
To the stronger or faster man; 
But soon or late the man who wins 
Is the man who THINKS HE CAN. 
€ co 
@ Diagrammatic sketch by J. P. 
Harmon, senior office assistant of the 
Texas Highway Department, showing 
how the Neches River Bridge at Beau- 
mont was repaired without holding 





up traffic. The overpass was portable 
and was rolled along as the bridge 
floor repairing progressed. This pic- 
ture was taken from the August 5 
Information Bulletin. 
. a 

@ Signs on the rear of trucks: 

“Watch the Man Behind the Man 

In Front of You” 
“Hit Me Gently, I’m Full of Pie” 


OBSERVATIONS 
BY THE WAY 


PUDDLE JUMPER 
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@ Speaking of railroad grade cross- 
ings, Bert Brumm of Cleveland sends 
this picture with the following com- 
ment: “It’s difficult to get a camera 
to ‘do justice’ to this beautiful (?) 





railroad crossing in Tallmadge, Ohio, 
over which Ohio Route 91 must pass. 
Suffice to say, you had better not ne- 
gotiate this at more than 10 mph. or 
you'll wind up with a broken neck.” 
. < 

@ Herewith another remark from 
“John Q Public”: 

We like this idea of the Ohio State 
Highway Department of painting a 
yellow stripe inside the center stripe, 


ay. 









































where sight distance is inadequate to 
permit safe passing. We learn from 
a state highway patrolman that tick- 
ets are issued for non-observance of 
this safety feature. 
* * 

@ Safety note. Two thousand Ameri- 
cans die annually from taking the 
wrong medicine. Always examine the 
bottle carefully and then if you will 
put it back on the shelf without tak- 
ing any, you'll probably feel just as 
well and be in no danger. 








estimated that the tank contained 





q@ A ladder, fastened on the side of 
a ship, has fourteen rungs, each 
spaced one foot apart. At low tide the 
water is exactly 14% feet below the 
lowest rung of the ladder. The water 
at this particular point rises twelve 
feet at high tide. How many rungs of 
the ladder are submerged at high 
tide? (Answer bottom next page) 
7 x 
gq A design kink with regard to the 
surface drainage of the airport run- 
ways and other paved areas at 
Jefferson Proving Ground, Madison, 
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Indiana, is indicated by the accom- 
panying drawing. Note that the man- 
hole cover is completely covered by a 
bituminous macadam mixture along 
the edge of the paved areas. 
a J 

@ During the nation - wide alumi- 
num drive, the Shell Oil Company, 
St. Louis, Missouri, contributed a 
10,000-lb. aluminum tank. This huge 
tank was the record contribution re- 
ceived in the St. Louis drive. It was 
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enough metal for a pursuit plane. The 
Lima crane owned by the Samuel 
Kraus Company, St. Louis, was used 
to unload the tank. 









one s 
about 





@ Baxter L. Brown of St. Louis says 
the following remarks have been, in 
one sense of the word, his Bible for 
about 40 years: 


Sand ‘ 


I observed a locomotive in the rail- 
road yards one day 

It was waiting in the roundhouse 
where the locomotives stay; 

It was panting for the journey, it 
was coaled and fully manned 

And it had a box the fireman was 
filling full of sand. 


It appears that locomotives cannot 
always get a grip 

On their slender iron pavement, 
’cause the wheels are apt to slip; 

And when they reach a slippery spot 
their tactics they command, 

And to get a grip upon the rail they 
sprinkle it with sand. 


It’s about this way with travel along 
life’s slippery track 

If your load is rather heavy and 
you’re always sliding back, 

So, if a common locomotive you com- 
pletely understand, 

You'll provide yourself in starting 
with a good supply of sand. 


If your track is steep and hilly and 
you have a heavy grade 

And if those who’ve gone before you 
have the rails quite slippery made 

If you ever reach the summit of the 
upper tableland, 

You'll find you have to do it with a 
liberal use of sand. 


If you strike some frigid weather and 
discover to your cost 

That you’re liable to slip on a heavy 
coat of frost, 

Then some prompt, decided action 
will be called into demand, 

And you'll slip way to the bottom if 
you haven’t any sand. 


You can get to any station that is on 
life’s schedule seen 

If there’s fire beneath the boiler of 
ambition’s strong machine, 

And you'll reach a place called 
Flushtown at a rate of speed that’s 
grand, 

If for all the slippery places you’ve 
a good supply of sand. 


@ Smith: “My doctor advised me to - 


go on a diet.” 
Green: “Did you do it?” 
Smith: “After I got his bill, I had 
to.” 
- . 


q Only the mint can make money 
without advertising. 


q@ Did I get told off about my critical 

or complimentary remarks? Wit- 

nesseth: 

STATE HIGHWAY DEPARTMENT 
DOVER, DELAWARE 

A. Puddle Jumper, 

330 South Wells Street, 

Chicago, Iil. 

Dear Sir: 

With reference to your item on 
Brandon, Miss., in the August 1941 
issue, if you would stop complaining 
about those mid-western and south- 
western roads and come to Delaware 
and ride on good roads, we could show 
you two towns with circular boun- 
daries — Magnolia in Kent County 
with a one-quarter mile radius and 
Georgetown in Sussex County with a 
half mile radius. As far as I know 
there is no reason for the circular 
boundaries in either town except that 
the founding fathers liked them that 
way. 

Very truly yours, 
Richard A. Haber, 
Jun. Eng. 


7 _ 
q Ferries are not all gone yet. This 
one across the Brazos River in Texas 





So ee 
at the end of Texas 249 is still doing 
business at the same old stand. 
e e 

g@ I took this picture of an F.W.D. 
truck towing a scarifier equipped 
blade grader in Montana to show 
lack of efficient management of a 


resurfacing operation. The big truck 





is designed to carry its load instead 
of pulling one. The operation is pre- 
paratory to resurfacing by addition 
of new material and asphaltic cut- 
back. 








ea 
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@ Oldest known printed book bears 
the statement, “Printed May 11th, 
868, by Wang Chieh, Province of 
Kansu.”—Whitcombings. 

. ne 
gq A. P. J. must take it on the chin 
again. Last January (I believe it 
was) I criticized a railroad crossing 
in Texas. Mack Hodges, the state 
maintenance engineer took me to 
task for the remark because he could 
not locate the bump to which I re- 
ferred. Last September I got cocky 
again, and by post card called his 
attention to the bump I meant. Was 
I wrong or was I wrong? It just goes 
to show—one cannot be too careful 
of what one says. The bump was a 
railroad crossing on U. S. 75 not 
U. S. 77. It is just outside of Dallas, 
to the south, and not 25 miles south. 
It is safe (according to Mack—but I 
still doubt it) at 60 m.p.h., the official 
speed limit. Of course, such slow 
speeds can make most any bump— 
not a bump. The night I hit that 
railroad crossing I thought I had 
“taken off’—in airways lingo. When 
I lit, quite a few feet beyond the 
crossing, it probably shook me so 
badly that I jumped two points in 
my number recollection. Anyway, 
Mack, my apologies for the error, 
not the speed. 

- a 
q@ I see that our dictionarish friend, 
Mr. Funk, who admits, on discovery 
of the fact which was concealed for 
some time, that he is a poet, has 
selected the “10 most beautiful words 
in the language.” 

What would you say they are? 

He explains they are chosen be- 
cause they are “beautiful in meaning 
and in the musical arrangement of 
their letters.” 

“Mother”? 

Wrong .. . mother is not in the 
list. Apparently, the connotation of 
the word is all that is beautiful about 
it. What we have come to have it 
mean to us—not the word itself. 

The “mother, home and haven,” 
triangle is not in the list. 

If you haven’t seen the list, here 
it is: 


Dawn Mist 
Hush Luminous 
Lullaby Chimes 
Murmuring Golden 
Tranquil Melody 


Do you use them? 
That’s the nice thing about them 
. they belong to the common 
vocabulary of most of us, though 
“Oh, yeah,” and “blah-blah” and so 
forth have squeezed some of them 
out, perhaps. 
. . 
gq Answer to Ladder Puzzle 
None—the ship rises with the tide. 
Sorry. 
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Library= Laboratory Research 


Knowledge of How to Secure and Use Refer- 
ence Material is of Greatest Importance 


HE LIBRARY is one of the 
most important adjuncts to the 

; tools of the laboratory research 
worker. It assists him in the plan- 
ning of his work, as well as determin- 
ing his course as the work progresses. 
It provides him with information un- 
attainable elsewhere, and, at the same 
time furnishes a source of inspiration. 

The progress of any branch of sci- 
ence depends how far the research 
workers within that field cooperate 
with one another in developing sci- 
entific knowledge and in applying 
that knowledge to the satisfaction of 
mankinds’ common needs. 

The unselfish nature of the re- 
search worker dictates that he relate 
his experiences and transcribe his 
conclusions. The methodical charac- 
ter of his technique requires that he 
have a plan. Therefore, it is natural 
and easy for the research worker to 
give a logical account of his work. 
The great number of scientific ar- 
ticles bear witness to this fact. 

The rapid advance in applied sci- 
ence must be in part attributed to 
the methods whereby the printed 
word of many workers is made avail- 
able to an individual research worker. 
Whatever may be the problem or the 
technique of research, the successful 
worker will make use of other con- 
clusions, facts and arrangement of 
facts provided by other workers. 


Two Classes of Research 


Research may be classified into two 
broad phases, namely: scientific re- 
search and philosophical research. 
The province of the former is to as- 
certain what happens when certain 
things are done and the latter to 
determine values or what course of 
action should be followed under cer- 
tain conditions. 

Any laboratory research problem 
will necessarily incorporate the 
methods of one or both of these 
phases in its solution. The research 
worker in setting up his problem finds 
at once the necessity of obtaining in- 
formation which will enable him to 
delimit his problem within the scope 
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of his facilities and determine his 
method of approach. 


Unless he has had considerable 
previous experience, his knowledge 
of the particular problem, must be 
supplemented by the experience of 
others in his field or allied fields. The 
fundamental laws and principles per- 
taining to his set-up must be under- 
stood. Newer concepts and ideas must 
be known to prevent him from wan- 
dering uselessly. Already proven facts 
must be his to direct his work into 
profitable courses. 

This information can only be ob- 
tained from the written word of other 
investigators. The library is the only 
logical source for this information. 
Every research laboratory must pos- 
sess access to an adequate library and 
every research worker must under- 
stand the use and importance of the 
library. 


Must Know How to Use Library 


Unless the research worker un- 
derstands the use of this reposi- 
tory of knowledge, his efforts in 
the use of the library may be 
wasteful and fruitless. It has been 
surprising to the writer how many 
times it has been necessary to train 
college graduates in proper prepara- 
tion of bibliographies and proper use 
of reference materials. To the inter- 
ested reader, I should like to refer 
him to a bulletin entitled “Principles 
and Mechanics of Research” by John 
Edward Seyfried, University of New 
Mexico, Vol. 9, No. 1. This bulletin 
gives a short concise chapter on the 
use of the library as well as a chapter 
on Research References and Bibliog- 
raphies. 


Library Research of 
Great Value 


The value of library research can- 
not be overestimated. F. V. Reagel in 
a paper before the American Associa- 
tion of State Highway Officials, 1939, 
entitled “Is There Duplication of Re- 
search,” says: “Perhaps we should 
give separate classification to library 
research as a requisite to the efficient 
prosecution of any investigation.” 
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Failure to inquire into the results 
of other investigators before starting 
a research problem may lead to du- 
plication and wasteful effort. Of this, 
Reagel says: “There is duplication 
of research and that may be desir- 
able. There is also the inexcusable 
duplication of research brought about 
by the failure of the research worker 
to prepare for his research by famil- 
iarizing himself with work already 
completed by others interested in the 
same or allied problems.” 

Library research should be an im- 
portant part of the research program 
of a research organization. 

Wilhelm Ostwald, in “Fundamental 
Principles of Chemistry,” states: “Two 
tasks are set for the worker in any 
science. One of these is to enrich the 
chosen field by discovery of new facts 
and the statement of new experi- 
ences. The other .. . is to arrange the 
facts already known in the best order 
and to bring out the relations be- 
tween them as closely as possible. 
Whenever progress in the first of 
these tasks has been rapid, the sec- 
ond becomes the more necessary for 
it offers the only possible way of at- 
taining mastery ... and of bringing 
the science as a whole into a conve- 
nient and serviceable form.” 


A Great Service Can Be 
Rendered 


Many research organizations lim- 
ited in funds and personnel could 
render a great service, if they would 
direct their efforts to the second task 
which Wilhelm Ostwald so ably states. 


In the highway field, considerable 
individual research has been done 
upon such problems as bituminous 
stabilization, load transfer in concrete 
pavement, proper thickness of flexible 
pavements and many others. To date, 
no effective summarization of this 
information has been brought to- 
gether. Perhaps there are research 
workers considering these problems in 
this manner and soon we will have 
these compendiums so necessary to 
standardized practice. Nevertheless, 
these problems serve as an example 
of the work that can be done in li- 
brary research. 








Report Writing 

A discussion of the library and lab- 
oratory research would not be com- 
plete without a few remarks con- 
cerning reports and articles prepared 
by research workers. It is unfortunate 
that so few workers have had the 
opportunity of proper training in re- 
port writing. 

Too often the author of written 
material requires the reader to labor- 
iously decipher his work, when a 
little more effort on the part of the 
writer would have saved the reader 
valuable hours. 

A research report is essentially an 
account of some matter specially in- 
vestigated which will be used by some- 
one to a particular end. The principal 
criterion of its success is its careful 
planning in order to meet all the 
conditions under which it is to serve. 

A successful report must be coher- 
ent and easily read. It must produce 
within the reader satisfaction for hav- 
ing read it. And, above all it must 
demonstrate that the writer has pre- 





sented competent information con- 
cerning his subject in all of its phases 
and details. 

More time spent on planning a re- 
port, more time spent on correlating 
the data, with statements of definite 
conclusions, will aid the library re- 
search worker in his important task. 

It should not be interpreted that 
the writer advocates the acceptance 
of the conclusions of every written 
article. Yet, every article has a pur- 
pose and some thought was neces- 
sary in its preparation. Even a casual 
review of it may serve to some good 
end, for those who read cautiously. 


Conclusion 


In conclusion, it might be well to 
admonish each research worker—to 
cooperate with his fellow worker in 
writing concerning his experiences 
and thoughts—to learn to write in- 
formatively by writing more often 
and to encourage others to do like- 
wise by reading and constructively 
criticizing their work. 





Real Cause of Wage Boosts 


By HALBERT P. GILLETTE 


Essential as personal liberty is to 
industrial progress, it is not the only 
essential. The basic cause of the rise 
in “real wages” during the last 150 
years has been the progress of pure 
and applied science. By “real wages” 
is meant wages measured in goods. 
This rise has been so great since the 
War of the Revolution that average 
real wages now are about five times 
what they were in George Washing- 
ton’s day. Yet for the 500 years pre- 
ceding that war “real wages” were 
practically unchanged in England. I 
arrived at this fact by studying 
Roger’s monumental treatise on “The 
History of Agriculture and Prices in 
England from 1259 to 1793.” 

During the 100 years that followed 
1790, “real wages” in England be- 
came fourfold what they had been in 
1790. What was the cause? Was it 
labor unionism? No, for that had ex- 
isted in the form of guilds and other- 
wise for centuries, and had been 
more powerful in the year 1300 than 
in 1800. The initial cause was in- 
vention that led to the use of ma- 
chines operated by steam power. The 
first economic steam engine was 
patented by James Watt in 1782, and 
its cheap power soon began to be 
applied to locomotives, ships and fac- 
tory machines of all kinds. 

Inventions for the use of power at 


From the Les Angeles Times of Nov. 10, 1941 


once began to be made. By whom? 
Not by labor union leaders, for they 
were the greatest opponents of such 
devices; but by men of originality 
and persistence in every walk of life, 
and nowhere as often as in America. 
Why in America? Because it was 
truly the “home of the free and the 
land of the brave.” Here trade guilds 
did not exist and labor unions had 
almost no members. Yet here the 
greatest and most prolonged rise in 
“real wages” occurred that had ever 
been witnessed. 

It has been customary to attribute 
this to our great natural resources, 
but note two fatal objections to that 
theory: (1) that “real wages” in 
England rose almost as fast as in 
America, and (2) that “real wages” 
did not rise in India and China, and 
scarcely in Russia, in all three of 
which there is an abundance of nat- 
ural resources. 

One must inevitably conclude that 
inventive brains and freedom to ap- 
ply inventions were and still are at 
the bottom of all this marvelous in- 
crease in real wages. But without la- 
bor unions, how were workers able to 
secure nearly 90 per cent of what 
they aided in producing? Competi- 
tion among employers for the ser- 
vices of workers was, and still is in 
normal times, the primary cause of 
the securing of about 90 per cent 
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of products by the workers. It is 
often said that the United States 
census shows that factory workers 
and those who produce the raw ma- 
terials get only about 75 per cent 
of their produce, but this is an incor- 
rect inference. Taxes that are paid 
by factories go to pay public em- 
ployees, school-teachers, policemen, 
soldiers, sailors, all of whom are as 
truly workers as the men at the 
lathes. The cost of replacements of 
obsolete or worn-out machines is 
mainly a labor cost not shown in the 
census figures. The profits of the em- 
ployer are really wages, if we deter- 
mine those profits after deducting, 
say, 6 per cent interest on the in- 
vested capital. This return to capital 
rarely exceeds 10 per cent of the an- 
nual market value of a factory’s 
produce. 

In his best year Ford sold about a 
billion dollars’ worth of cars, and the 
net income of his company was about 
1/10th of that, out of which had to 
come taxes. Incidentally, had the 
present outrageous surtaxes existed, 
Ford would never have been able to 
build up his enormous business by 
which so many thousands of em- 
ployees benefited. It is a very foolish 
policy, I believe, to take away from 
the most successful businessmen so 
large a part of what they earn. They 
stand second only to the scientists 
and inventors as the cause of the 
enormous rise in “real wages” during 
the last century and a half. Often, 
as in the case of Ford and Edison, 
the inventor and the businessman 
have been the same individual. 

Labor unionism, at one time under 
one name and again under another, 
is one of the most ancient institu- 
tions. In India it is thousands of 
years old. They call it caste. You 
are born into one caste or another 
over there. Labor unionism there is 
in fact not only sanctioned by cus- 
tom but sanctified by religion. Yet 
what has it profited any Hindu? 
Lacking one basic essential of prog- 
ress, namely freedom to utilize the 
products of human ingenuity, those 
benighted serfs of unionism are 
among the worst paid men on earth. 
Most of them are still living as the 
English lived in the middle ages, be- 
fore inventions had lifted the “Man 
of the Hoe” from the ground to a 
seat on a self-propelled plow. Mark- 
ham, with a poet’s license to be an 
economic ignoramous, wrote of that 
man as one whom employers had 
doomed to poverty and ignorance. 
The truth is that a man’s poverty 
and ignorance are usually of his own 
making or that of his forebears. 
































































much has been written from the 

engineers or experimental stand- 
point, in which the ideas of shear, 
sliding friction, and angles of dis- 
tribution of load are developed with 
experimental data to support the 
ideas. In this paper no data will be 
given and no experiments described 
but a different concept of the prob- 
lem will be proposed. 


[: the study of soil mechanics 


Results of Loading 


When a load or weighted object is 
placed on another substance any one 
of three things can happen; first, 
the loaded object is displaced more 
or less; second, it will be elastically 
compressed or, third, it will be elas- 
tically compressed followed by dis- 
placement. In the first case it is a 
liquid and does not concern us. In 
the second case it is a solid and in 
the third it is a plastic, but in all 
three work has been done. Work is 
the transference of energy by a proc- 
ess involving the motion of the point 
of application of the force. In the 
second case the work is returned to 
the loading object less, of course, the 
entropy of the system. In the third 
case most of the work is lost in de- 
forming the material, unless the load 
is kept less than the yield value of 
the material, in which case it acts 
as an elastic substance. 

In the formation of soil by the dis- 
integration of rock, the newly created 
surfaces instantly adsorb the medium 
they are in!, water or air. The par- 
ticle may later exchange this layer 
for one for which it has more affin- 
ity, with a resultant lowering of the 
energy of the system. Usually this 
film is water, often oxygen?, and 
possibly a double layer with oxygen 
next to the mineral, and the water 
adsorbed to this film. These films 
while under high pressure in one 
direction are comparatively fluid in 
the other two dimensions parallel to 
the surface of the mineral®. 


Shearing Conditions 


If plastic flow is to take place in a 
saturated consolidated soil the shear- 
ing movements must occur in these 
adsorbed films. Since there must be 
a minimum pressure before flow will 
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The Physical Chemistry of 
Soil Mechanics 


By RICHARD J. SHAW 


Phoenix, Arizona 


tinues as the load is transferred from 
start, it may be presumed that this 
is the small force required to move 
the adsorbed molecules from one 
point of adsorption to another point. 
Possibly the fact that energy is re- 
quired at all is an indication that the 
surface of the isobar of the zeta po- 
tential is not a plane but is rather a 
pebbled surface‘. 

The thickness of the film between 
the approachments of the particles, 
assuming the availability of the film 
material is unlimited and time for 
equilibrium is allowed, will deperd on 
six factors; first, the attraction be- 
tween the mineral and the film; 
second, the repulsion of the particles 
(because they carry like charges); 
third, the external pressure on the 





Typical Subgrade Failure 


This shows what happens when part of the work 
done on a road, by the loads passing over it, is 
consumed in forcing the soil to flow from under 
the most loaded wheel tracks towards the sides, 
and raising the shoulder material. This work of 
deformation is irretrievably lost 


system (this may be negative); 
fourth, the surface tension of the 
film; fifth, the possibil*'ty of escape 
for the adsorbed substance; and 
sixth, the nature of the contact 
(point to plane, concavo-convex, 
etc.) These films have five actions; 
first, they keep the mineral! particles 
separated; second, they more or less 
hold the solids in position; third, 
they lubricate the particles should an 
outside force cause rotation; fourth, 
they flow to relieve pressure; fifth, 
they entrap air which may act as a 
spring in compressing and expanding. 


Lead Transfer 
When a load is applied to a soil 
it will compress the particles directly 
under it and tend to pull apart those 
under the edge. This action con- 
one layer to the next with the bound- 
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ary stress becoming less distinct. 
The layers are not like piled cannon 
balls but are purely arbitrary and 
imaginary. A load P, on an area a 
on one side of a layer will be trans- 
mitted through the layer and on to 
the next as a pressure P,. The unit 
P, —P,; 
shearing force will then be —————; 
ct 
c is circumference and ¢ is the thick- 
ness of the loaded segment. Except 
for the special case of particles ex- 
actly under the boundary it would 
seem impossible that any rotation 
can take place as the differential 
load is too small. If P, bearing on 
area a, is supported by P, bearing 
on area a, there will be a hending 
moment inducing a stress S,, the 
formula for which is too complicated 
for solution at this time. This stress 
is opposed by the strength of the 
bond holding the adsorbed films to 
the particles and in this sense may 
be considered a negative pressure, 
acting at right angles to the load. In 
the last analysis this is opposed by 
the plastic properties of the soil, and 
when these are over stressed, by the 
inertia of the adjacent soil mass. 
However when this occurs, this mass 
is compressed with a resultant ex- 
pansion of the stressed soil. This 
expansion offers an ideal opportun- 
ity for the entrance of water. 


From this it may be seen that sta- 
bility may be defined as the efficiency 
of a compression engine; and to in- 
sure a stable support for highway 
use we should have an engine of 
nearly 100 per cent efficiency. 


Soil Failure Theory 


The work may be consumed by 
adiabatic compression of the solids, 
liquids, or gases in the soil; in which 
case it is nearly all recoverable, while 
if the load is left in position until 
the compression becomes isothermal 
it is not recoverable and the soil has 
a tendency to fail. For example, an 
asphalt street may remain smooth 
under use while depressions appear 
along the curb where the cars stand. 
Work expended in forcing viscous 
flow, or in the extreme conditions 
sliding friction, is certainly lost; just 
as the work done by a river in flow- 
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(Drawn from Glasstone, "Physical Chemistry," page 1196; Van Nostrand) 
A represents the potential of the soil particle, B the potential of the liquid phase and C the potential 
of the outer surface of the single layer of rigidly adsorbed liquid. C may be either less than B or 
more than B. 7 is the total difference in potential between the liquid and the soil particle (or other 
solid) and { is the difference in potential between the outer surface of the fiexd layer and the interior 
of the liquid. The motion of a layer of the true liquid over the fixed layer will set up a back e. m. f. 
since a field of one intensity is being moved through a field of different intensity. The amount of the 
e. m. f. depends on the zeta potential and has the effect of a brake on the flow 


ing is lost or the work of braking 
a car is lost. Sliding friction occurs 
when the stress causing plastic flow 
becomes too great and ruptures the 
material. In soils this rupture is a 
failure in tension as there must be 
an expansion of the soil at the sur- 
face of the break’. This surface can 
never be considered a plane as it 
passes around rather than through 
the soil particles. 

When a load compresses the sur- 
face of a soil it stretches the surface 
layer, with the point of maximum 
stress probably under the center of 
the load, but because the loading de- 
vice is reinforcing the soil, rupture 
will occur at the edge of the load; 
and for this reason it is commonly 
thought of as a shearing break. An 
example of this, before breaking, is 
the old trick of floating a needle on 
water. In the interior of the soil this 
same condition applies with the next 
layer above acting as the loading de- 
vice. As has been pointed out there 
is an increase in area from layer to 
layer. If a soil with a low yield value 
is covered with one of high yield 
value, which is intended to act as a 
base the under side of the base 


will be especially subject to tensile 
strain*, and as high yield values are 
associated with soils having a low 
adhesion factor failure at this point 
is the rule in such construction. 


There is one more way in which 
work may be absorbed by a soil, that 
is defloculation. When a soil is par- 
tially dried some of the adsorbed 
films become so thin they cement the 
soil grains together with such force 
that water can not re-enter the in- 
terstices. Vibration or alternate com- 
pression and expansion opens these 
pores and may entirely change the 
character of the soil from that shown 
by the usual tests. These tests are 
run on the air dry sample and with 
a minimum of manipulation. It is 
well known that vibration of satu- 
rated soils increases the percentage 
of fixed water in a soil. This makes 
the soil more plastic and makes it 
cement harder when dry; Mexican 
laborers always pat the surface when 
molding adobe bricks; farmers are 
cautioned not to use tractors on 
water soaked fields. Some of the en- 
ergy of loading soils may be thought 
of as going to increase the surface of 
the particles and is not recoverable. 
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$220,000,000 of New 
Federal Funds Now Avail- 
able for Defense Highways 


President Roosevelt on Nov. 21 
signed S. 1840, the rewritten Defense 
Highway Act of 1941. The act pro- 
vides authorization for: 


$150,000,000 in Federal funds for 
access roads to military and naval 
reservations and defense plants; 

$25,000,000 for improvement to the 
strategic network to be matched 
25% by the states. 

$25,000,000 in Federal funds for 
improvement to the strategic net- 
work, to be spent under FWA; 

$10,000,000 for airplane landing 
and take-off strips along highways; 

$10,000,000 for surveys and plan- 
ning. 

The act also provides that the 
Federal Government’s share of costs 
of Federal aid highway projects dur- 
ing the emergency shall be increased 
from 50% to 75%, with the states 
furnishing 25% of the money. This 
includes funds already authorized 
but not spent, estimated at approxi- 
mately $267,000,000. 

The Commissioner of Public Roads 
is authorized to cooperate with the 
states in the location, development 
and construction of off-street park- 
ing facilities to expedite the flow of 
traffic on the strategic network. 

Cost of acquisition of right-of-way 
for improvement to the strategic net- 
work and grade crossing elimination 
“to the extent determined by the 
Federal Works Administrator” may 
be included as part of the cost of 
such project. Where states are un- 
able to obtain possession of required 
rights-of-way, the Federal Works 
Administrator is authorized to ac- 
quire such right-of-way by purchase, 
donation, condemnation or otherwise 
and to convey title to these rights- 
of-way to the states. 

Section 10 authorizes the Commis- 
sioner of Public Doads to reimburse 
states for necessary rehabilitation or 
repair of roads and highways sub- 
stantially damaged by the Army or 
Navy, or both. 
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Metal Crib Retaining Wall Holds Fill on Mountainside 


ARLY in March, 1938, Southern 
California experienced its most 
disastrous flood since 1864. All 

of the minor roads and major high- 
ways leading into San Bernardino 
were wiped out entirely or greatly 
damaged, so that for several days the 
city was like an island completely 
shut off from the rest of the state. 
In fact, the havoc was so general 
that even now, three years later, 
some of these roads are not yet open 
to traffic. 

One of the most serious of the 
casualties was the great damage to 
the main transcontinental highway 
leading into the city through Cajon 
Pass, commonly known as the Blue 
Cut. This section of state highway 
is particularly interesting geologic- 
ally, since it passes directly over the 
San Andreas fault, and earthquake 
rift that is responsible for many of 
California’s major earth tremors. 
The rock, known as pelona schist, 


As the construction of the cribbing advances, the back fill is kept constantly moistened, so 
that it will be firm and compact 


approximately one-half mile. It was 
possible to set the road back into 


After all the loose soil has been cleared away, the workmen begin the foundation of the 
crib retaining wall. The cribbing thus starts at a solid rock base, a factor which insures 
rigidity and permanence 


which lies along the top of the rift, 
has been ground into fine, almost 
powdery form by the constant shift- 
ing back and forth of the earth 
strata. Since this material is so fine, 
it has proved to be a real landslide 
hazard, and very difficult to keep 
within bounds. 

The old highway leading through 
the Blue Cut Gorge had been built 
with embankments partially pro- 
tected by rubble walls. However, the 
flood of 1938 was so much higher 
than any other measured in the 
history of this district, that the water 
rose far over the tops of the walls, 
and carried out the embankments, 
with the result that parts of this 
section of highway were completely 
obliterated. 

The distance through the gorge is 
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solid rock for this entire distance, 
except for some 200 feet, where the 
rock fell away from the line. A re- 
taining wall on which to rest this 
200-foot section of the highway was 
erected. 


Construction 


The metal crib retaining wall con- 
sists of a series of rectangular cells 
made up of box-type metal headers 
and stretchers secured by bolts, nuts, 
and lugs. The crib members are of 
16-gauge metal, reinforced with 
metal inserts at the ends and also 
at locations where heavy loads are 
imposed at points of contact between 
headers and stretchers. The mem- 
bers were galvanized with a coating 
of prime spelter. 

In the construction, the foundation 
was first excavated to bed-rock, and 
the cribbing was accurately placed 
to the established lines and grades. 


Because of the lack of back fill material at the site of the metal cribbing installation, loose 
soil wes transferred from the nearby creek-bed 
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The above picture shows the completed metal cribbing job as viewed from the creek-bed. 
The highway may be seen behind the white guard-rail, with the creek-bed in the foreground 


The headers and stretchers, upon 
assembly, were interlocked by means 
of a flexible lug and bolt connection. 
Inserts and spacers were placed at 
required locations. The exposed ends 
of headers were protected by metal 
caps. 

Cells formed by the cribbing, and 
the space between the cribbing and 
the hillside were backfilled with a 
selected material free from large 
rock. Backfilling progressed simul- 
taneously with the erection of the 
vertical courses of the cribbing, and 
was placed in uniform layers not 
more than one foot thick, and thor- 
oughly tamped into place. 

The cribbing wall was constructed 
to a 1:6 batter, with the cross section 
width increasing as the height of the 
wall increased. The number of the 
individual members follows: 

60 each 6 in. by 6 in. by 4 ft. metal 

headers 

638 each 6 in. by 6 in. by 6 ft. metal 

headers 

10 each 6 in. by 6 in. by 8 ft. metal 

headers 


10 each 6 in. by 6 in. by 6 ft. metal 
stepback headers 
10 each 6 in. by 6 in. by 8 ft. metal 
stepback headers 
7 each metal header spacers 
7 each metal header inserts 
418 each metal header caps 
1055 each 6 in. by 8 in. by 6 ft. metal 
stretchers 
272 each metal stretcher inserts 
2 each gap joints 
Cribbing members and parts were 
made by the American Rolling Mills 
and obtained from the California 
Corrugated Culvert Company. 
Mr. Hall of the W. E. Hall Con- 
struction Company, Alhambra, Cali- 
fornia, which was the low bidder on 


the job, chose to bid only on metal . 


cribbing, although he had the alter- 
nate choice of bidding on concrete 
also. Metal cribbing had been pre- 
viously used on other highway jobs 
in this district and had proved 
very durable and fully able to with- 
stand the perennial spring floods 
which characterize this mountainous 
locality. 





Replacing a narrow and ditch- 
flanked section of U. S. Route 25 in 
Wood County, Ohio, with a safe, 
four-lane highway, meeting both mil- 
itary needs and those of the civilian 
population is a defense project just 
completed by the Works Projects Ad- 
ministration and the State Highway 
Department in Wood County, Ohio. 
It stretches for six miles along the 
strategically important U. S. Route 
25, between the communities of Per- 
rysburg and Bowling Green and is 
known locally as the Dixie Ditch. 


Ohio Highway Defense Job Eliminates 
Ditch Hazard 


Since it is a federal route, it is one 
of the primary north-south highways 





Condition of roadside ditch prior to enclos- 
ing in a large reinforced cencrete pipe 
sewer 
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Crane spotting joint directly under a grade 
board 


in the western part of Ohio and car- 
ries an average of 5,000 vehicles per 
24 hour day. The fact that 18 per 
cent of these vehicles are trucks is 
indicative of its importance as a 
commercial hauling route. It is esti- 
mated that motorists account for 
more than 17,000,000 miles of travel 
on the highway between Bowling 
Green and Perrysburg. 

The WPA installed pipe and upon 





Backfittin ipe line. To 


the neatly laid 
point midway on pipe, backfilling was done 
by hand 


completion of installation and back- 
filling the State Highway Depart- 
ment increased the width of the 
present 22-foot road by another 22- 
foot lane. Cost of eliminating the 
ditch is estimated at $856,562.00. 
The highway department  fur- 










Completed job. Hazardous ditch eliminated 
and surface graded preparatory to placing 
second 22 ft. surfaced section 


nished the location and plant and 
let the job of manufacturing the 
pipe on the site to contractors. WPA 
labor and some supervision was used 
to operate the plant which was let 
out to Launder and Son, Inc., Toledo, 
Ohio, for slightly more than $131,- 
000. Approximately five miles of 54, 
60, and 66-inch pipe were made. 
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New Amendments to Preference 


Rating Order P-22 Priority 


Assistance Extended to Contractors 


NUMBER of amendments to 
A eaters Rating Order P-22, 

covering repair, maintenance 
and voperating supplies, as announced 
by the Priorities Division, OPM, was 
released by the American Road 
Builders’ Association. 

Amendment ‘“‘A” embodies three 
changes, designed to assist important 
industries heretofore not specifically 
covered by the order. 

The first of these changes brings 
natural gas, and hydrocarbons asso- 
ciated with petroleum, under the 
terms of the order, and extends its 
assistance to the transportation as 
well as the production of these items. 
This means that pipelines, railroads, 
and truck fleets engaged in moving 
the products of the petroleum indus- 
try, may now apply the A-10 rating 
to the acquisition of necessary repair 
and maintenance parts and operating 
supplies. Petroleum production was 
covered in the original order. 

Another change brings within the 
terms of the order” privately-owned 
irrigation systems, toll bridges and 
toll canals. Previously, units within 
these categories were assisted only 
if they belonged to governmental 
units. 

A third paragraph extends the as- 
sistance of the order to those using 
tools or equipment to repair or main- 
tain the property of other producers. 
Priority assistance is thus extended 
to independent contractors and 
others, such as machine and repair 
shops, blacksmiths, and similar repair 
and maintenance operators. 

Amendment “B” defines operating 
supplies as before, but rewords the 
definition to state that such supplies 
shall not include “any material 
which the producer acquires solely 
to distribute, store, or transport.” 

Amendment “C” makes two impor- 
tant changes. It deletes the pro- 
vision of the previous order which re- 
fused assistance in replacement of 
equipment by improved equipment, 
and prohibited replacements “unless 
such existing installation is beyond 
repair.” It has been found impossible, 
and in many cases undesirable, to 
require replacement with equipment 
exactly like the old. The procedure 
frequently held the producer to the 
use of antiquated equipment, and 
sometimes made it impossible for 
him to obtain any replacement equip- 
ment at all. 
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Amendment “D” changes the 
method by which exemption of vari- 
ous industries from the restrictions 
on deliveries, withdrawals and inven- 
tories, may be granted. 


The order excepts public utilities 
from the terms of P-22, if they are 
covered by Preference Rating Order 
P-46, as amended from time to time. 

Mines not receving the assistance 
of the mine repair order may benefit 
from the terms of Preference Rating 
Order P-22. 


The order as now amended makes 
provision for highway contractors to 
use the A-10 rating on orders for 
repair parts and replacement for 
their plants and equipment either for 
maintenance or construction work. 
It is not necessary that the equip- 
ment be employed on a job at the 
specific time the rating is used. In 
other words any highway contractor 
who regularly does highway work is 
entitled to use the A-10 rating in 
accordance with the provisions of 
the order. 


TITLE 32—NATIONAL DEFENSE 
CHAPTER Ix 
OFFICE OF PRODUCTION 
MANAGEMENT 
Subchapter B—Priorities Division 
Part 958 
REPAIRS, MAINTENANCE, AND 
SUPPLIES 
AMENDMENT No. 1 
TO PREFERENCE RATING ORDER 
No. P-22 AMENDED 


(a) Section 958.1 (Preference Rat- 
ing Order No. P-22 Amended para- 
graph (b)(1) is hereby amended to 
read as follows: 

“(b) (1) ‘Producer means: 


(i) any governmental unit; 

(ii) any individual, partner- 
ship, association, cor- 
poration, or other form 
of enterprise engaged in 
one or more of the fol- 
lowing activities or act- 
ing in one or more of 
the following capacities 
to the extent that it is 
so engaged or so acts: 

(a) manufacturing, 
processing, or fabri- 
cating; 

(b) warehousing — 
maintaining ware- 
houses for storage 
or distribution of 
any material; 
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(c) wholesaling —acting 
as a distributor of 
products sold to 
manufacturers, 
wholesalers, retailers 
or other persons not 
consumers; 

(d) charitable  institu- 
tions — any charit- 
able or eleemosyn- 
ary institution which 
is recognized as such 
for purposes of the 
Internal Revenue 
Laws of the United 
States; 

(e) carriers — urban, 
suburban, and inter- 
urban common or 
contract carriers of 
passengers or freight 
by electric railway, 
electric coach, motor 
truck, or bus, in- 
cluding terminals of 
any of the forego- 
ing; railroads, in- 
cluding terminals; 
shipping — commer- 
cial carriers of 
freight and passen- 
gers by ocean, lake, 
river, or canal, in- 
cluding terminals; 

(f) educational institu- 
tions (including vo- 
cational training) ; 

(g) printers and pub- 
lishers; 

(h) radio — commercial 
broadcasting and 
communication; 

(i). telephone and tele- 

graph communica- 

cation, including 
wire services; 
hospitals, clinics, 
and sanatoriums; 

(k) Petroleum and Na- 
tural Gas — discov- 
ery, development, 
and depletion of 
pools of petroleum 
and associated hy- 
drocarbons, and 
transportation of 
petroleum, associ- 
ated hydrocarbons 
and derivatives 
thereof; 

(1) irrigation systems, 
whether publicly or 
privately owned; 


~ 
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toll bridges and toll 
canals. 

(iii) Any person using tools 
or equipment to repair 
or maintain the prop- 
erty of any Producer as 
defined in (b) (1) (i) and 
(ii) .” 

(b) Section 958.1 (Preference Rat- 

ing Order No. P-22 Amended para- 
graph (b)(5)) is hereby amended to 
read as follows: 
“(b) (5) Subject to subparagraph 
(6), ‘Operating Supplies’ means any 
Material which is essential to the 
operation of the Producer’s business 
and which is consumed in the course 
of such business, including without 
limitation, fuel, lubricants, catalysts, 
and small perishable tools: Provided, 
it shall not include any Material 
which is physically incorporated, in 
whole or in part, into any product 
of the Producer, or any Material 
which the Producer acquires solely to 
distribute, store or transport.” 

(c) Section 958.1 (Preference Rat- 
ing Order No. P-22 Amended para- 
graph (b)(6)) is hereby amended to 
read as follows: 

“(b)(6)The terms ‘Maintenance,” 
‘Repair ’and ‘Operating Supplies’ do 
not include Material: 

( i) for the improvement of 
a Producer’s property or 
equipment through the 
replacement of Material 
in the existing installa- 
tion, unless such equip- 
ment is beyond repair; 

(ii) for additions to, or ex- 
pansion of, such prop- 
erty or equipment; 

(iii) which is of a type not 
heretofore carried on the 
Producer’s books under 
‘Maintenance,’ ‘Repairs,’ 
‘Operating Supplies,’ or 
the equivalent.” 

(d) Section 958.1 (Preference Rat- 
ing Order No. P-22 Amended para- 
graph (g) is hereby amended to 
read as follows: 

“(g) Restrictions on Deliveries, With- 
drawals, and Inventory. 

(1) Except as provided in para- 
graph (g) (4) and (5), no 
Producer shall, during any 
Calendar Quarterly Period, 
accept deliveries (whether 
or not rated pursuant to 
this Order) of any items 
of Material to be used as 


Operating Supplies or for - 


maintenance or Repair the 
aggregate dollar volume of 
which shall exceed twenty- 
five percent (25%) of the 
aggregate dollar volume of 
the withdrawals of items of 
Material of the same class 


(2) 


(4) 


(5) 


as carried on the Producer's 
books from stores or in- 
ventory during the calendar 
year 1940. 

Except as provided in para- 
graph (g) (4) and (5), no 
Producer shall, any time, 
accept deliveries (whether 
or not rated pursuant to 
this Order) of any item of 
Material to be used as Op- 
erating Supplies or for 
Maintenance or Repair un- 
til the Producer’s inventory 
and stores of items of Ma- 
terial of the same class, 
as carried on the Producer’s 
books, have been reduced 
to a practical working min- 
imum. Such practical min- 
imum shall in no case ex- 
ceed the aggregate dollar 
volume of items of Material 
of the same class, as carried 
on the Producer’s books, in 
inventory and stores of De- 
cember 31, 1940, or, at the 
Producer’s option, at the 
close of the Producer’s fis- 
cal year ending during the 
calendar year 1940. 

Except as provided in para- 
graph (g) (4) and (5), no 
Producer shall, during any 
Calendar Quarterly Period, 
make withdrawals from 
stores or inventory of any 
items of Material to be 
used as Operating Supplies 
or for Maintenance or Re- 
pair the aggregate dollar 
volume of which shall ex- 
ceed the aggregate dollar 
volume of the withdrawals 
of such items of Material 
of the same class, as car- 
ried on the Producer’s 
books, during the corre- 
sponding quarter of 1940, 
or, at the Producer’s option, 
twenty-five percent (25%) 
of the aggregate dollar vol- 
ume of the withdrawals of 
such items of Material of 
the same class as carried 
on the Producer’s books 
during the calendar year 
1940. 

From time to time the Di- 
rector of Priorities may de- 
termine that certain Pro- 
ducers or classes of Pro- 
ducers are exempt, in whole 
or in part, from the re- 
strictions contained in par- 
agraphs (g) (1), (2), and 
(3). 

Restrictions contained in 
Paragraphs (g) (1), (2), 
and (3) shall not apply to 
any Producer during any 
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Calendar Quarterly Period 
in which the total volume 
of his purchases or with- 
drawals of Material for 
Maintenance, Repairs, and 
Operating Supplies does 
not exceed two thousand 
five hundred dollars 
($2,500) .” 

(e) Section 958.1 (Preference Rat- 
ing Order No. P-22 Amended para- 
graph (i)) is hereby amended to real 
as follows: 

“(i) Utilities and Mines Excepted. 

This Order is not applicable to any 

Utility defined as a Producer in Pref. 

erence Rating Order No. P-46 (sec- 

tion 978.1) as amended from time to 
time, nor to any Mine Operator as 
defined in Preference Rating Order 

No. P-56 (section 982.1). The Direc- 

tor of Priorities may from time to 

time specifically except further 
classes of Producers from this Order 
by specific direction.” 

(f) Effective Date. This amend- 
ment shall take effect immediately. — 

(P. D. Reg. 1, Aug. 27, 1941, 6 F. R. 
4489; OPM Reg. 3 Amended, Sept. 
2, 1941, 6 F. R. 4865; E. O. 8629, Jan. 
7, 1941, 6 F. R. 4483; sec. 2 (a), Pub- 
lic No. 671, 76th Cong., 3d sess., as 
amended by Public No. 89, 77th 
Cong., lst sess.; sec. 9, Public No. 
783, 76th Cong., 3d sess.) 

Issued this 10th day of November, 
1941. 

Donald M. Nelson, 

Director of Priorities. 
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New Interpretation Out- 
laws Equipment Purchases 
Under Preference Rating 

Order P-22 Amended 

A recent ruling of the Maintenance 
and Repair Section of the OPM holds 
that the A-10 rating granted under 
Preference Rating Order P-22 
Amended does not apply to ‘replace- 
ments made of capitalized equipment, 
nor of equipment which is subject to 
amortization or depreciation in the 
producers normal accounting prac- 
tice even if such equipment is not 
carried as capital.” 

A copy of the OPM memorandum 
setting forth this interpretation is 
quoted in abstract below, verbatim. 
Your attention is specifically called 
to paragraphs 4, 8 and 10. 

OFFICE MEMORANDUM 
November 27, 1941 
TO: The Priorities Field Service 
Attention District Manager 
FROM: William J Hays 
SUBJECT: Interpretations under 
Preference Order P-22 AMEND- 
ED and Amendment No. 1 
4. CONTRACTORS 

Amendment No. 1 to Preference 

Rating Order P-22 AMENDED states 
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in paragraph (b) (iii) the following: 

“Any person using ‘tools or equip- 
ment’ to rtpair or maintain the prop- 
erty of any producer as defined in 
(b) (1) (i) and (ii)”. 

Mr. Low has ruled that all inde- 
pendent contractors are now within 
the scope of the Order; all building 
contractors as “Fabricators”; exca- 
vating contractors, machine and 
welding shops, and well drillers as 
“Processors.” This includes all con- 
tractors and machine shops, whether 
or not their work is being performed 
for a producer. 


8. REPLACEMENT ON CAPITAL- 
IZED EQUIPMENT 

Replacements cannot be made of 
capitalized equipment; nor of equip- 
ment which is subject to amortiza- 
tio nor depreciation in the Producer’s 
normal accounting practice even if 
such equipment is not carried as 
capital. 

In other words, replacements can 
be made only of items that have been 
carried in a maintenance, repair or 
operating supply account; which do 
not become a part of the finished 
product; and, which are not subject 
to depreciation. 

10. WELDING RODS AND CON- 
TAINERS 

(1) Welding rods are the operat- 
ing supplies of a producer. They are, 
therefore, considered operating sup- 
plies for a repair shop and, as such, 
may be acquired under the provisions 
of Order P-22 AMENDED. 

(2) Containers of any sort whether 
or not they are re-useable or return- 
able, to the producer are not con- 
sidered operating supplies under this 
Order. 
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New Interpretations of 
Preference Rating Order 
P-22 Amended and 
Amendment No. I 
Jerome H. Low, Chief, Maintenance 
and Repairs Branch, Office of Pro- 
duction Management, in an office 
memorandum addressed to the Pri- 
orities Field Service, issued several 
new interpretations relative to the 
application of Preference Rating Or- 
der P-22. Paragraphs 1, 2, 3, 5 and 
6 of this memorandum, which are 
applicable to the highway industry, 

are quoted below: 

1.—WHEN A-10 PROVES INSUFFI- 
CIENT TO PROCURE MATE- 

RIAL. 

When it is found that a higher 
Rating than A-10 is needed to pro- 
cure needed material, a PD-1 appli- 
cation should be filed with the Pri- 
orities Division, Office of Production 
Management, Washington, D. C. A 
statement should be incorporated in 
the PD-1 application to the effect 
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that the applicant was unable to ob- 
tain the material with the A-10 Rat- 
ing granted under Preference Rating 
Order P-22 AMENDED and the rea- 
son why. 

If this statement is not incorpo- 
rated in the Form a supporting affi- 
davit to that effect should be attached 
thereto. 
2.—PRIORITY RATINGS FOR RE- 

PAIR PARTS FOR TRUCKS, 
BUSSES, TRAILERS. 

Preference Rating Order P-22 
AMENDED should not be used to 
secure repair parts for trucks, trail- 
ers, or busses which are covered un- 
der Preference Rating Orders P-54 
and P-57. 

No Priority Ratings should be re- 
quested by the manufacturers of 
these parts from the jobbers, nor 
should any Priority Ratings be re- 
quested by the jobber of the fleet 
owner or the individual. 

Copies of any letters containing 
such request should be sent either to 
this Branch or to the Automotive 
Branch. 
3—PREVIOUSLY PLACED OR- 

DERS. 

When the Rating of A-10 is applied 
to a purchase order that was filed 
previously to the date on which P-22 
AMENDED became effective, a dupli- 
cate purchase order properly signed 
and endorsed must be forwarded to 
the supplier. Attachments to the orig- 
inal order, such as stickers or cer- 
tificates or even a letter, authorizing 
the use of the A-10 Rating are ex- 
pressly prohibited. 
5.—REBUILDING EQUIPMENT FOR 

SALE OR RENTAL. 

Preference Rating Order P-22 
AMENDED may not be used to pur- 
chase repair or maintenance mate- 
rial used in rebuilding machines or 
equipment for sale or rental, and the 
A-10 Rating may not be applied to 
orders covering such material. It is 
suggested that in this case a PD-1 
application be filed with the Priori- 
ties Division, Office of Production 
Management for your specific needs. 
6—LEASED EQUIPMENT. 

Equipment leased to a producer 
may be repaired by the producer un- 
der the provisions of Preference Rat- 
ing Order P-22 AMENDED as long 
as it is in the possession of the pro- 
ducer. As soon as the lease is ter- 
minated and the equipment is re- 
turned to its original owner, it may 
not be repaired unless the original 
owner is a producer as defined in 
the Order. 


4 
Some Questions on A-10 
Answered 
On November 29 the American 
Road Builder’s Association addressed 
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several inquiries to the Maintenance 
and Repair Branch of the Office of 
Production Management regarding 
Preference Rating Order P-22 
Amended and Amendment No. 1. The 
questions submitted were as follows: 

1. Can the A-10 rating granted 

under Preference Rating Order 
P-22 Amended and Amendment 
1 be applied to purchases of 
construction equipment where 
such purchases are _ replace- 
ments and do not constitute an 
expansion of equipment inven- 
tories? 

. Under what circumstances, if 
any, can the A-10 rating above 
referred to be applied to pur- 
chases of construction equip- 
ment? 

. In the event that delivery of 
repair parts cannot be obtained 
with an A-10 rating what pro- 
cedure should be followed? (a) 
Under normal conditions? (b) 
In case of emergency? 

. Can a governmental agency ap- 
ply the A-10 rating for repairs 
to construction equipment when 
the same is not owned by such 
egency but in their possession 
under a rental agreement? 

. Does Amendment No. 1 to Pref- 
erence Rating Order P-22 
Amended grant the use of the 
A-10 rating to highway con- 
tractors to the same extent as 
to the “Producers” as defined 
in said order? 

Following is a letter received from 
the OPM categorically replying to 
the questions submitted. Believing 
this letter further clarifies some of 
the questions pertaining to the ad- 
ministration of the maintenance and 
repair order, it is quoted below ver- 
batim. 

“American Road Builders’ Association 


Washington, D. C. 
Attention: Mr. Burton F. Miller 


Executive Assistant 
Gentlemen: 

Your letter of November 29 ad- 
dressed to the writer in reference to 
the application of an A-10 preference 
rating, received. 

Question No. 1—An A-10 prefer- 
ence rating cannot be applied under 
Preference Rating Order P-22 
AMENDED and Amendment No. 1 
for the purchase of construction 
equipment except when such equip- 
ment has been carried on the books 
and charged to expense or operating 
supplies. Such equipment would, for 
example, be small tools and hand 
tools which normally are expendible 
and carried as operating supplies. 

Question No. 2—There are no cir- 

(Continued on page 76) 
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Traffie Accidents and 
Congestion 

This is a 400-page volume by Max- 
well Halsey, Associate Director of Yale 
Bureau for Street Traffic Research. 
The subject is conveniently divided 
into 5 sections. Part One and Two 
is on Orientation, giving the problem; 
the importance of velocity; organi- 
zation; and administration. Part 
Three covers the Driver; Human 
Abilities; Potential Conflicts; Reduc- 
tion of Human Abilities; Human Na- 
ture; and Changed Conditions. Part 
Four, the basic principles and ele- 
ments of design. Part Five discusses 
the Approach to the Problem and 
Putting the Program to Work. 

The illustrations are numerous and 
well chosen, and assist in a real un- 
derstanding of the physical and psy- 
chological questions involved. Jno. 
Wiley and Son, 440 Fourth Avenue, 
New York City. Price $4.00 in buck- 
ram binding. 

_ 


The New Army of the 
United States 

The transition of the small, skele- 
tonized United States Army to a 
large, well organized and fully 
equipped fighting force of seasoned 
and trained soldiers is a project of 
vast magnitude and complexity. 

Realizing the deep interest of the 
American public in their new Army 
and the difficulty of grasping the 
Army’s development at any one mo- 
ment, this book attempts to give a 
fairly complete report on the Army 
as of August 1, 1941—its organization 
and the missions, methods and equip- 
ment of its various components. 

In this period of swift and continu- 
ing transition, important changes 
will have been made with the passage 
of weeks or months. The book is the 
work of the Bureau of Public Rela- 
tions of the War Department. A copy 
may be obtained by sending thirty- 
five cents to the Government Print- 
ing Office, Washington, D. C., and 
asking for F. M. 100-5. 
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Traffic Engineering 
Handbook 

This book is a collation in one vol- 
ume of basic traffic engineering data 
designed to serve as a day-to-day 
guide to best practices in those por- 
tions of the traffic engineering field 
in which well-accepted principles 
have been established. It is a pioneer 
work in a field in which the literature 
consists mainly of pamphlets, reports, 
and articles in professional journals, 
each covering only a limited portion 
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Reviews of Books and Booklets 


of the field, with only two or three 
book length treatments which fall in 
the category of general textbooks. 
Fourteen nationally known traffic 
engineers participated in the writing 
of complete sections of this book, 
which is co-edited by Harold F. Ham- 
mond, director of the traffic division 
of the National Conservation Bureau, 
and Leslie J. Sorenson, city traffic 
engineer, Chicago, Illinois. The book 
is jointly published and will be dis- 
tributed by the Institute of Traffic 
Engineers, professional traffic engi- 
neering fraternity, and the National 


. Conservation Bureau, of 60 John 


Street, New York City. It will be 
priced at $3.25 the single copy. Quan- 
tity prices will be quoted on request. 
The book is designed for use by 
state, county, municipal, and consult- 
ing engineers; officials and adminis- 
trators, police departments, engineer- 
ing schools, commercial transporta- 
tion executives, and all others inter- 
ested in improving the efficiency and 
safety of motor vehicle traffic flow. 


Ww 

Proceedings Thirteenth 

National Asphalt 
Conference 

This report credits the Asphalt In- 
stitute and the Association of Asphalt 
Paving Technologists as holding the 
conference with the cooperation of 
the United States Public Roads Ad- 
ministration. The Highway Research 
Board of the National Research 
Council, and the Texas State High- 
way Department. 

In 236 planographed pages, quite 
fully illustrated, the following sub- 
jects have been discussed: 

Roads and National Defense, by 
Patrick J. Hurley, former Secretary 
of War; Highway Development in 
Oklahoma, by S. H. Singleton, Chair- 
man, State Highway Commission; 
Airports and National Defense, by 
Maj. A. B. McMullen, Chief, Airport 
Section, CAA; Adapting Our Highway 
System to National Defense, by 
Thomas H. MacDonald, Commis- 
sioner, Public Roads Administration; 
Highway Requirements for Military 
Transport, by Capt. Wm. C. Baker, 
Jr., Corps of Engineers; Reinforcing 
and Widening Existing Highways, by 
D. C. Greer, Texas State Highway 
Engineer; Supplementary Construc- 
tion to Eliminate Bottlenecks, by Ber- 
nard E. Gray, Chief Engineer, The 
Asphalt Institute; Military Roads in 
Forward Areas, by W. N. Carey, Coll., 
Corps of Engrs., Res.; Selection and 
Use of Available Materials, by C. D. 
Snead, District Engineer, Public 
Roads Administration; Personnel and 
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Equipment for Military Highways, by 
W. B. Greene, Vice-President, Bar- 
ber-Greene Company; Storage and 
Placement of Highway Materials, by 
Col. Earl B. Lockridge, Chief Engi- 
neer, State Highway Commission of 
Indiana; Highway Principles and 
Practices Applicable to Airports, by 
Roy W. Crum, Director Highway Re- 
search Board; Subgrade Preparation 
and Base Construction, by E. A. Willis, 
Associate Highway Engineer, U. S. 
Public Roads Administration; Choice 
of Surfacing Types for Airports, H. H. 
Houk, Civil Aeronautics Administra- 
tion; The Washington National Air- 
port, Col. R. S. Thomas, Corps of 
Engineers, U.S. Army; Cleveland Mu- 
nicipal Airport, Major John Berry, 
Commissioner of Airports; Missouri 
River—Outline and Analysis of As- 
phalt Revetments, by Major Helmer 
Swenholt, Executive Assistant, Corps 
of Engineers, U. S. Army; Interesting 
Developments in Asphalt Construc- 
tion by the WPA, by John P. Hallihan, 
Director, Municipal Engineering Sec- 
tion; Factors Governing the Selection 
of Aggregates—Practice in Texas, by 
E. B. Cape, (formerly) Materials and 
Tests Engineer, Texas Highway De- 
partment; —Practice in North Caro- 
lina, by T. V. Fahnestock, Bituminous 
Engineer, North Carolina State High- 
way Commission; —Practice in 
Michigan, by J. G. Schaub, Engineer 
of Construction and Operations, 
Michigan State Highway Department; 
— Practice in Missouri, by F. V. 
Reagel, Engineer of Materials, State 
Highway Department of Missouri; 
Assuring Adequate Subgrade Condi- 
tions—Design and Construction, by 
J. J. Forrer, Maintenance Engineer, 
Virginia Department of Highways; 
Factors Governing the Selection of 
Asphalt Surface Types, Lloyd F. 
Rader, Professor of Civil Engineer- 
ing, University of Wisconsin; Surface 
Treatment or Mat Construction, 
Thomas E. Stanton, Materials and 
Research Engineer, California Divi- 
sion of Highways; Roadmiz or Trav- 
elling or Stationary Plant Miz, by G. 
R. Logue, Chief Engineer, Location 
and Design, Ohio Department of 
Highways; Cold Plant Miz or Hot 
Plant Miz, by Henry L. Howe, Chief 
Engineer, Rochester, N. Y., and H. 
Walter Hughes, Supervisor, Tests and 
Materials, Division. of Engineering, 
Rochester, N. Y.; Asphalt in Stone 
Ballasted Railroad Track, by John M. 
Podmore, Division Engineer, New 
York Central Railroad Company: 
Discussion, A. T. Goldbeck, Engineer- 
ing Director, National Crushed Stone 
Association, Inc. 
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CONTROL WITH PLOWS 


IN MANITOBA, CANADA 


fort to reduce drifting of snow on 
the highways, grades have been con- 
structed from 18 in. to 24 in. above 
the prairie. While this is quite ef- 
fective in preventing accumulation 
of snow on the highway, it has cer- 
tain objectionable features. 

On older roads with lower grades, 
it has been necessary to erect snow 
fences on One side and in some cases 
on both sides of the right-of-way. 
Possibly four million lineal feet of 
snow fence would be required to ef- 
fectively snow-fence the 2,077 miles 
of highway. To date, Manitoba has 
about 1,280,000 lineal feet of snow 


Legend 

Black — Shows highway 
system of Manitoba 

Red — Shows 960 miles 

proposed to be kept 
epen all winter 














Green (solid) — Shows 
523 miles proposed to 
keep open to New Year 
or as long as feasible 


fence. 

In the past five years the Province 
minion Forestry Station at Indian 
has been carrying on a system of 
planting hedges, in places where 
snow protection is needed, where the 
co-operation of the adjoining owners 
can be secured, and now have 1,232,- 
060 lineal feet of hedges. Some of 
these hedges have been erected for a 
sufficient time, that their effect is 
now being felt. It takes approximately 
five years before they begin to be 
really effective. Caragana has been 
the most used shrub for hedges, and 
these have mostly been obtained 


through the cooperation of the Do- 
Head, Saskatchewan. 

Snowplowing is carried out by 
means of nose plows and wings 
mounted on heavy four wheel drive 
trucks, and with rotary plows, to 
widen out drifts after they have been 
opened up by the nose plow. How- 
ever, the ample use of snowfences 
greatly reduces the amount of snow 
plowing necessary. 

During the past winter, over 1,000 
miles of road were kept open fairly 
well throughout the winter, and an 
additional 1,000 miles kept open until 
early in the new year. 


PROPOSED DISTRIBUTION OF EQUIPMENT 


Green (broken)—Shows 





133 miles proposed to 
be kept open as long as 
feasible 


District 


No. Description 


Type Pur- 
chased 





Winnipeg 
Winnipeg 


Winnipeg 
Winnipeg 
Winnipeg 
Winnipeg 
Brandon 
Brandon 
Brandon 
Boissevain 


Minnedosa 





Dauphin 


Portage La. P. 


1934 
1930 


Nose & Rotary 
Nose Plow & 
Wing 

Nose & Wing 
Nose & Wing 
Snogo 

Snogo 

Nose & Wing 
Nose & Rotary 
Nose & Wing 
Nose & Wing 
Nose & Wing 
Nose & Wing 
Nose & Wing 


250 Gas 
217 Gas (Old) 


292 
284 
309-10 
311-12 Gas 

293 Diesel 
218 Gas (Old) 
216 Gas (Old) 1930 
286 Diesel 1936 
272 Diesel 1935 
285 Diesel 1936 
238 Gas(Old) 1931 


1937 
1936 
1939 
1939 
1937 
1930 


Diesel 
Diesel 
Gas 














First Annual North Central 
States Snow Conference . 


To encourage advancement in the field of 


.-) 


snow and snow surveying and to further the 
practical application of knowledge now avail- 
able, a conference is being called for central 
United States and Canada. Conferees will in- 
clude hydrologists, meteorologists, agrono- 
mists, geologists, foresters, recreation and 
wildlife specialists, civil, utilities, highway, and 
agricultural engineers. 


Those engaged in the preparation of the 
program feel that a maximum amount of time 
in the course of the one and a half or two-day 
meeting should be available for discussion. 
Therefore, it is planned to include a few 
formal papers, the greater part of the time 
to be spent in discussion of the subjects. 


The Michigan Agricultural Experiment Sta- 
tion is sponsoring this first meeting of the 
North Central States Snow Conference, to be 
held December 11 and 12, 1941, at Michigan 
State College, East Lansing, Michigan. 
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Soils Density Apparatus 
Employs Rubber Balloon 


OR proper control of engineer- 
| construction involving the 

compaction of soils it is often 
essential that the density of the soil 
in place (weight of dry material per 
cubic foot) be determined at frequent 
intervals. In order not to interfere 
seriously with construction operations 
it is essential that the apparatus and 
procedure for obtaining the soil dens- 
ity afford both rapid and accurate 
results. 

The Texas Highway Department in 
the past has been using the sand- 
cone apparatus for determining the 
volumes of test holes from which ma- 
terials have been excavated as part 
of the density test procedure. In this 
method the volume of the hole is 
secured by filling it with sand of 
known weight per cubic foot. From 
the use of this apparatus several 
objectionable features have been ob- 
served and are listed as follows: 

1. The necessity for calibrating, 
transporting and rescreening of 


Fig. 1.—Rubber balloon density apparatus with lucite tube filled 
with water 
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a large quantity of sand. 

2. Possible sources of error in the 
numerous calculations necessary 
for determining the volume of 
the hole. 

3. The volume of the hole cannot 
be rechecked, once it has been 
filled with sand. 

4. The considerable length of time 
necessary for making all the 
operations of the test. 

Balloon Method.—Because of these 
objectionable features, the Materials 
and Tests Division decided to investi- 
gate the rubber balloon-water method 
of determining the volumes of test 
holes. Crude units were first tried 
and the theory proved. Later many 
improvements were developed and a 
rapid direct reading and generally 
more satisfactory method for obtain- 
ing density became available. 

Figures 1, 2, 3, and 4 illustrate the 
final design developed and is believed 
to be the most practical apparatus of 
this type available at present. The 





water reservoir consists of a 24 in. 
cylinder, 4 in. in diameter, con- 
structed of lucite which is transparent 
and non-breakable. This is fastened 
between two cast aluminum plates 
with a gage rod in the center of the 
cylinder to insure accuracy of read- 
ings when the apparatus is not ex- 
actly level. A rubber balloon is fast- 
ened to the bottom plate and an air 
vent valve and short length of rubber 
hose are fastened to the top plate. 
No. 20 paddle balloons, with necks 
removed (cost approximately $9.00 
per gross) have proven satisfactory 
and durable. 

The tube, less the volume of the 
gage rod and rubber balloon is cali- 
brated for volumes varying by 0.0005 
cubic foot up to 0.11 cubic foot and 
these volumes marked at the proper 
place on the gage rod. This maximum 
volume is sufficient for holes not to 
exceed about 1/10 cubic foot and 
their diameters may vary from 4 to 8 
inches. When the apparatus is not 


Fig. 2.—Rubber balloon density apparatus after water has been 


allowed to pass from the lucite tube into the balloon 





1941 











61 


Reinforce with WIRE FABRIC for 
GREATER STRENGTH and DURABILITY! 
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Fig. 4.—Working drawing of gauge, float, and assembly of soils 
density instrument 
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Fig. 5.—Detall of base of instrument 
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Fig. 3.—Determining volume of hole by use of the rubber balloon 

density apparatus. Note that by use of the rearview mirror one man 

is able to press the apparatus down flush with the surface of the 

ground with his feet, and at the same time make the necessary read- 
ing on the scale 


the base of the apparatus is leveled, 
the instrument seated, and a reading 
taken on this area before the hole is 
dug. This is the initial reading. The 
instrument is then removed, a hole 
dug and another reading taken with 
the balloon filling the hole. This is 
the final reading. To obtain the final 
reading the following steps are es- 
sential: 
1. After placing the instrument 
over the dug hole, open the air 
cock and apply sufficient air 


in use, a vacuum 
is applied to the 
top of the cylinder 
and the air cock 
closed to maintain 
it. This draws the 
rubber balloon into 
the cylinder and 
protects it from 
damage. When the 
device is in use, an 
area of ground 
slightly larger than 
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ALUMINUM CAP 
Fig. 6.—Detail of cap of instrument 
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pressure from the lungs by blowing through the air 
hose, to raise the apparatus approximately % in. 
above the ground. 

2. Close the air cock. 

3. Place both feet on the base plate to force it into con- 
tact with the ground and thereby force the rubber 
balloon to enter into the irregularities and the sides 
and bottom of the hole. 

4. Properly adjust the mirror and take reading where 
the float line intersects the graduated gage rod. This 
reading will be under water which is a natural advan- 
tage in that the water magnifies the scale thereby en- 
abling the operator to estimate readings to the nearest 
.0001 cubic foot. 

The difference between the initial and final reading is 

the volume of the hole in cubic feet. 

Credit—This instrument was developed by the Materials 
and Tests Division of the Texas Highway Department. Mr. 
D. C. Greer is State Highway Engineer, and Mr. E. B. Cape 
was Materials and Testing Engineer at the time the appa- 
ratus was developed. 
Ww 


Gets A-3 Rating 


The importance of highway transportation and the neces- 
sity of maintaining and expanding our highway system 
has again received recognition in the granting of an A-3 
preference rating for the production of trucks and heavy 
trailers by O.P.M. 
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AGC Grants Charter to Celorade 
Highway Contractors 


The Associated General Contractors of America has 
granted a charter as a chapter to the Colorado Association 
of Highway Contractors, Inc., Denver, Colorado. Mr. Charles 
B. Berry is President of this Association, with James B. 
Kenney its managing director. The membership of this 
newly affiliated chapter numbers 50 of the leading con- 
tractors doing highway and heavy construction work in 





the State of Colorado. 
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American Equipment Speeds 
Philippine Defenses 


RADITIONAL hand-labor 
methods of building have been 

discarded by the many entities 
now rushing to completion the de- 
fenses of Luzon, principal island in 
the Philippines. Time is a vital factor 
in this huge project, for which $54,- 
000,000 was recently appropriated, 
and which will represent an invest- 
ment of several hundred million dol- 
lars when completed. 

Airfields, highways, barracks, and 
forts, are some of the jobs in which 
modern American tractors, scrapers, 
power shovels, and similar mechanical 
equipment are being used. So success- 
ful have these machines proved in a 
country where pick-and-shovel work 
was almost the only way of building 
things previously, that the Philippine 
government is using such machinery 
on its new flood-control and irrigation 
projects. 


Airport Construction 


Pacific Naval Air Bases, Inc., 
{Henry J. Kaiser’s company] which is 
building a series of nests for Uncle 
Sam’s warbirds from Midway to the 
Philippines, is the largest user of 
power-driven equipment. Natives re- 
cruited from plowing rice fields with 
water buffaloes are now piloting huge 
diesel bulldozers, maneuvering heavy 
draglines, and doing pneumatic drill- 
ing. The Filipino, although not living 
in a mechanized country, has a good 
innate aptitude for handling ma- 
chinery, and learns quickly. 


At times the difficulties are tre- 
mendous. In a country where daily 
rainfalls of 15 inches are not uncom- 


Erratic, raging rivers often change courses, 
destroying bridge approaches and some- 
times the bridges themselves 
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By JAMES J. HALSEMA 
Baguio, Philippines 


mon, and the yearly average is over 
145 inches, mud, floods, and water 
erosion are severe problems. During 
the past rainy season the author saw 
tractors working on the new field at 
Camp Ord, Tarlac Province, when 
people were fishing for the native 
mudfish or bafigus in the surrounding 
cane fields, so flooded were they. 
Camp Ord will be the Randolph Field 
of the Philippines, training several 
hundred Filipino pilots each year with 
American instructors and planes. Ex- 
isting airports are being enlarged to 
meet the needs of the Flying Fort- 
resses, P-40s. The country now has 
over 17 major military airports, and 
more than 75 other fields from which 
most planes can operate. 


Highway Development 
At the same time, the excellent 
highway network of the Philippines, 
now some 20,000 kilometers (12,000 
miles) of all-weather road, is being 
extended in strategic areas, and im- 


Modern cities like Baguio in the Philippines 
depend entirely upon motor transportation 
over modern paved highways. Baguio is 5000 
ft. above, and 30 miles from the sea. It was 
founded by Americans in 1909 


Everyone in the Philippines travels by car 
nowdays—a line-up of cars at the Baguio 
public market on a Sunday morning 


The daring Baguio-Bontoc highway, chiseled 
out of a sheer limestone cliff by American 
and Filipina engineers, and G-stringed Bon- 
toc warriors. Elevation 7500 ft. About 225 
miles from Manila on Luzon Island 


The modern surface of the Manila North Road, 200 miles north of the Philippines capital. 
Note the unique rice granary on the left. This concrete road was built in 1940 with coconut- 
oil tax refunds 
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10,400 Guns for Merchant Ships from 
Steel Conserved by Preformed Wire Rope 


%& It pays to use preformed wire rope. Being preformed this “rope” lasts 
longer—cuts the number of machine shutdowns—steadies production. It 


is easier, faster, safer to handle. It saves both time and money. 


% But preformed wire rope does far more than that. By lasting longer, it 
conserves steel, and steel is a vital necessity to America today. Anything 


that helps conserve steel for America is of itself a vital necessity. 


% The steel conserved this year by the longer service of preformed wire rope 
would be enough fo build more than 10,400 3-inch caliber guns for mer- 


chant ships. 


% Preformed wire rope is an essential to industry, a necessity for the Nation. 


PREFORMED WIRE ROPE 


Ask Your Own Wire Rope Manufacturer or Supplier 
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Concrete paving, Manila-Tagaytay highway, 
built 1940. Original gravel road still visible 
in right lane. Elev. 2200 ft. 


Ling ayen Gulf 
Military 2one 


Toll bridge on one of the Philippines 
bridges 


proved to bear heavy military traffic 
in other parts of the country. 

Proceeds of the American excise 
taxes on coconut oil are returned to 
the Commonwealth government, 
which has put most of them into pub- 
lic works. Some 400 miles of concrete 
highway is built or building at the 
present time, although steel shortages 
are hampering further work. Cement 
is produced in the country. When 
roads are paved, temporary and nar- 
row bridges are widened to a stand- 
ard 20 ft. width, grades improved, 
and curves realigned. 

Concrete roads last a long time in 
a country which has never seen snow, 
but much attention is given to the 
base and foundation problems. Stand- 
ard procedure is to complete the base 
with a rough water-bound macadam 
surface and allow traffic to pound 
down the fill from twelve to eight- 
een months before paving with con- 
crete. 

Bridges are a perpetual headache 
for the Filipino highway engineer, for 
rivers in most of the country are like 
those in the southwestern part of the 
United States: dry most of the year, 
and raging torrents other times. Most 
of them are short and steep, bringing 
down debris from the nearby moun- 
tains which chokes channels and 
causes rivers to dig new channels with 
a perversity that prompted one har- 
rassed engineer to suggest that his 
next expensive steel bridge would be 
built on rollers and hauled to the site 
of each annual river channel as it 
shifted. 

Bridge building is expensive across 
the wide washes when it is considered 
that the Philippines operates on a 
budget of less than $45,000,000 a year 
in normal times. An initial revolving 


Highway system of Luzon, P. |. 


Spurred by military necessity, rivers like this one are being rapidly bridged to better serve 
Army vehicles which might rush to invaded points 
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Pittsburgh’s reconstructed Water Street 
bridge approach, with traffic segregation 
on paralleling roadways. Atlas High-Early 
made possible restoration of streetcar and 
auto traffic 20 days ahead of schedule. 
American Bridge Co, fabricated and erected 
all structural steel. Contractor: American 
Bridge Co., Pittsburgh, Pa. Subcontractor: 
Harrison Construction Co., Pittsburgh. 


20 DAYS SLASHED FROM CONCRETING SCHEDULE 
—with Atlas High- Early Cement! 


CONTRACTOR got an idea. . 
A and knocked a normal street 
construction schedule into a cocked 
hat! He got trafic moving almost 
three weeks earlier on Pittsburgh’s 
vital artery. The Water Street proj- 
ect was just under way when he saw 
that Atlas High-Early cement could 
cut concreting time more than half! 

Here’s how he figured it. The 
whole section of pavement required 
five placements of concrete. Normal 


portland cement called for 7 days’ 
protection and curing time on each 
placement... or a total of 35 days. 
But Atlas High-Early required 
only three days’ protection and cur- 
ing. So Atlas High-Early got the job 
..and finished it in /5 days. Street 
cars and automobiles rolled again 
on Water Street 20 days sooner. 
Specify Atlas High-Early cement 
for a cure in time that will save 
trouble and make money for you. 


Send now for new folder, ‘Case 
Histories of Days and Dollars.” It 
shows you the benefits of this 
“speed-up”’ cement. Write to Uni- 
versal Atlas Cement Company 
(United States Steel Corporation 
Subsidiary), Dept. R-12, Chrysler 
Building, New York City. 


orrices: New York, Chicago, Philadelphia, 
Boston, Albany, Pittsburgh, Cleveland, 
Minneapolis, Duluth, St. Louis, Kansas 
City, Des Moines, Birmingham, Waco. 
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Aided by American-made tractors and shovels, airports like this one in the mountains of 
Luzon are being enlarged for Flying Fortresses and other large bombers to defend the Philip- 
pines and strike back at any invader 


fund of $5,000,000, appropriated by 
the Manila government almost 15 
years ago, is used for building toll 
bridges, the proceeds of which are re- 
turned to the fund. In this way, scores 
of fine steel and concrete structures 
have been built, paid for, and declared 
free after several years. Tolls range 
from $0.05 to $0.50 for passenger cars; 
double for trucks and buses. Almost 
all steel bridges are standardized up 
to 160 ft. spans. Longest is the 2080 ft. 
structure across the Agno river on the 
Manila North Road, a vital strategic 
link. 

Continued efforts are being made to 
improve the approaches to Manila, 
whose metropolitan area contains well 
over 1,000,000 people. Soft and 


swampy soil making mass air raid 
shelter impossible. Civilian Emergency 
Administration officials have prepared 
an evacuation scheme which will take 
scores of thousands of people out of 
the city in case of war and bombing 
attacks. Several super-highways, from 
8 to 12 lanes wide, are now nearing 
completion to enable refugee traffic 
to proceed outside the city without 
interfering with military movements. 

The pounding of Army traffic has 
necessitated repaving of many roads, 
but more especially the widening of 
routes which formerly were adequate. 
Scores of bridges have been rebuilt. 

Even the leisurely tropical Orient 
succumbs at last to the power of 
American earth movers. 





State Highway Laboratory of Alabama 


O ROAD surface is better than 
Nee base on which it is laid or 
the materials which go into its 
construction. Testing, inspection and 
analysis of materials provide the 
data upon which judgments as to 
their use are based. A testing labor- 
atory, rated as complete as any in 
the South is the Alabama State 
Highway Department laboratory 
which is under the direction of Mr. 
George P. Thigpen. The first labor- 
atory was established in 1927. 
As an example of the benefits to 
be obtained through testing it is 





Showing how concrete cylinder is tested in 
a 200,000 pound compression machine. A 
failed cylinder is in the machine 
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Bituminous laboratory, Alabama State High- 
way Department 


claimed that if information on the 
strength of materials had been avail- 
able when the Brooklyn and the 
Queensborough bridges were con- 
structed in New York, they would not 
have been so massive; that consid- 
erably less material could have been 
used, thus reducing the cost, but los- 
ing nothing in strength. This was 
demonstrated, according to some, in 
the graceful span of the George 
Washington bridge across the Hud- 
son River. 
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Chemist pouring up asphalt sample for 
testing 


The Alabama State Highway De- 
partment tests all materials going 
into construction. The laboratory is 
divided into six separate units. 

The physical laboratory tests rein- 
forcing steel, portland cement, con- 
crete and brick. There is a large 
compression and tensile machine in 
this department having a miximum 
capacity of 200,0000 pounds. The 
cement laboratory tests portland and 
puzzolan cements, water for concrete, 
sands and a few other materials. The 
chemical division analyzes paints, 
pigments, varnishes, metal pipe, 
stone and any material requiring a 
chemical analysis. The bituminous 
laboratory tests and analyzes the 
asphalt cements and oils, tars, creo- 
sote oils, expansion joint materials, 





George P. Thigpen, testing engineer, Ale- 
bama State Highway Department 


and any materials made from asphalt 
or tars to be used in highway con- 
struction. The soils laboratory, which 
is the largest of the units, tests soils 
for sub-grade and materials used in 
the construction of base courses for 
roads. This department is divided 
into three parts—mechanical, physi- 
cal, and compaction. The general or 
aggregates laboratory makes tests of 
slag, gravel, stone, sand and kindred 
materials. 

The state, according to Mr. Chris 
J. Sherlock, Director of Highways, 
has been able to save considerable 
money by using suitable materials 
which could be obtained close to the 
road to be built. 
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(1) U-Bar raised and lowered 
through two jack screws — 
geared together — smoother 
and easier to set. 


(2) Drifter mounted on a slab- 
back. construction insures 
long wear of guides and more 
economical renewal. 


(3) Recoil device promotes faster 
drilling. 
(4) Improved centralizer. 


* 
* 


OU wouldn’t have believed 
Y: possible, but we have made 
the Cleveland Drill Rig, or 
Wagon Drill even better—faster in 
drilling, faster to move from one 
hole or position to another, better 
balanced, easier to get the “toe 
holes,” longer lasting—than in any 
previous models. Model DR30, this 
latest and best of all wagon drills, 
has been in service, under severest 
conditions, for a year. Now rolling 
off the assembly lines, ready for you. 
What makes it better? Double- 
screw—geared together—U-Bar set- 
ting jack, smoother in action of 
raising or lowering. Center of grav- 
ity of the machine better placed; 
you can now get the toe holes with- 


out shifting the U-Bar on the frame. Slabback mounting for the drill 
facilitates economical renewal of worn guide parts. The DR30 can be 
placed, quickly and easily, in position for drilling any hole that the 


day’s work may present. 


With the Cleveland DR30 is the fast, easy, economical way to drill 
holes in rock ahead of blasting, especially if the yardage to be exca- 
vated is considerable. Let us know where to place a Cleveland DR30 
on demonstration. May we send literature? 


LEADERS IN DRILLING EQUIPMENT 
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Future Viewpoint Requires County 






Planning of Highways 


Salt Lake County and in the 
of Utah virtually began, there was 
such a strong demand for improved 
surfaces upon which to operate the 
new vehicle of transportation, the 
automobile, that little attention was 
given to any far-reaching principle 
of economics in the selection of roads 
for improvements. 


So the result was that the individ- 
ual or group that had the most in- 
fluence with the bodies expending 
funds for these road improvements 
had the roads routed and built with- 
out a great deal of thought about the 
distant future. Therefore, in view 
of the meager knowledge of highway 
economics and engineering of that 
date and the further lack of any 
concept of what the motor vehicle 
would develop into, a major part of 
these first highways are now obso- 
lete. Many of them have been relo- 
cated, or improved to better sfand- 
ards, but, in the majority, they fall 
short of being of sufficient design to 
provide the service which is neces- 
sary now and in the not-so-distant 
future. 


On sections that have already been 
built, wherein widening and straight- 
ening are necessary to obtain proper 
design, wide rights-of-way must be 
acquired first. These rights-of-way 
(at present prices of land) and the 
removal of encroachments and other 
obstructions will require a large out- 
lay of our road funds. So, in order 
to meet the situation now and plan 
for the future, designations should 
be made only upon the basic princi- 
ples of highway economics without 
fear or favor of factions or groups. 


It is recognized that under present 
financing plans properly planned 
highway improvements cannot be 
large and only the more important 
whole. Past experience and the 
problehs facing us now bring to us 
more forcibly than ever the necessity 
of proper planning in all of our local 
and state units of government. 

Each county as well as the state 


BOUT twenty-five years ago, 
when highway construction in 


Mr. Haley's article, starting on this page, was 
given as an address before the Second Highway 
Engineering Conference of the University of 
Utah.—Ed. 
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has, in effect, ceased to operate as 
an individual and independent road 
building unit; they are now a part of 
a state-wide system of highway ad- 
ministration. No single unit can con- 
sider itself isolated or unrelated to 
the program as a whole. All units 
must sooner or later accept proven 
methods, methods than can and will 
bring economies and a better road 
system in our counties and the state 
as a whole, if and when applied. It 
is highly important that through 
proper administrative relationship 
proven successful methods should 
benefit all road building agencies in 
our state. 


County, city and town officials are 
gradually discarding old-fashioned 
practices, and are adopting uniform 
methods as quickly as possible and 
employing more competent and 
trained personnel. They are begin- 
ning to agree that some plan of 
state-wide methods and standards In 
construction and maintenance, are 
desirable and necessary; yet, they 
are not favorable to any plan of cen- 
tralization whereby the administra- 
tion of local roads is further removed 
from local government. These offi- 
cials are the guardians of programs 
concerning their local road matters; 
they recognize that responsibility, 
and frequently summon their influ- 
ence for the preservation of their 
programs intended to bring benefits 
of road improvements to more of 
their cities, towns, communities, and 
homes. 


Therefore, in order to set up a sys- 
tem of planning that will result in 
uniform state-wide benefits, that 
would result in uniformly efficient 
county, city and town operating 
units, that would uniformly develop 
all of the local streets, and the 
county feeder road mileage, there 
must be a close local-state govern- 
ment relationship, very much resem- 
bling the state-federal plan. 

This should swing strong currents 
of public interest and support behind 
sustained road development pro- 
grams. As there appears to be evi- 
dence that state-wdie planning, to 
be successful, must be founded on 
interest in the local communities and 
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these interests must be given consid- 
eration. 

Organizing for Planning.—Many 
activities are coordinated to organize 
a planning administration, and the 
following are some suggestions: 

1. Organize local community plan- 
ning boards to function and cooper- 
ate with city, county and state 
boards, to aid them by providing 
data and information on which to 
base intelligent planning. 

2. Correlate various local plans 
which can, if necessary, be incor- 
porated in state-wide master plan. 

3. Study and make use of the Utah 
Highway Planning Survey and adopt 
recognized methods and principles in 
preparing programs. Call upon state, 
county and federal agencies for en- 
gineering and professional assistance. 

4. Recognize the importance of en- 
gaging qualified assistance in prepar- 
ing programs in order that projects 
may be set up in proper engineering 
form and recognize information 
available to determine how to prop- 
erly finance same. 

5. Study present state laws and 
local ordinancés in setting up plan- 
ning boards and revise local ordi- 
nances, if necessary, to operate and 
protect plans. Arrange for legisla- 
tion necessary to carry out same. 

6. Develop plans so as to use the 
resources of the community to best 
advantage. 

It is desirable in order to appreci- 
ate the value and the economies that 
may be derived from planning to 
point out some of the experiences 
roads should be chosen, preferably 
in their sequence of importance to 
the county and state system as a 
encountered in highway development 
in this county. Just recently, in the 
widening of Main Street from 2100 
to 3300 South, for instance, we found 
that Main Street from South Temple 
to 2100 South Street, was surveyed 
and laid out by pioneer engineers 
who anticipated the value of wide 
streets for future development and 
who procured a right-of-way of 132 
feet. However, we found that the 
engineers and county officials who 
followed these pioneers did not carry 
out the wide right-of-way planning 
and permitted a 66-foot right-of-way 















SPREAD AND DUMP AT SAME 
TIME .... AT HIGH SPEED 


Dumping at travel speed...clean and quick 
... Saves seconds ... cuts round trip time 

. reduces dirt-moving costs. This impor- 
tant advantage of the Koehring Wheeler is 
only one of the many second-saving opera- 
tions. Positive and quick, clean ejection of 
the load is assured by the forward move- 
ment of the rear apron, pivoting at the cut- 
ting edge. Front apron, has high dumping 
position for free, unobstructed dirt ejection. 
Delays on the fill increase the cost per yard. 
Koehring Wheelers waste no time on the fill. 


KOEHRING CO + Milwaukee, Wis. 


High, 21 inch clearance under 
cutting edge allows free 
dumping or controlled spread- 
ing ... at high travel speed. 
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to be established between these 
points (2100 South to 3300 South). 
The result has been that abutting 
property owners have crowded their 
improvements right up to the very 
edge of the right-of-way line, and 
now we have an 80-foot right-of-way 
in several spots with a five-foot side- 
walk ending abruptly up against a 
building or other obstruction. In 
order that the public may pass they 
have to walk into the street and 
around these obstructions. The coun- 
ty is not financially able to pay the 
demands of sometimes exorbitant 
prices asked by property owners for 
the additional land needed to move 
and rebuild the expensive buildings. 
consequently there exists an eye-sore 
tocomm unity development, con- 
tinued low land values, and unsafe 
driving and pedestrian safety condi- 
tion with nothing much anyone can 
do about it. 


This same condition of right-of- 
way was encountered by the state in 
the development of 2100 South Street 
from State Street to 1000 East Street. 
It cost the state $47,096.07 for right- 
of-way, damages and for removing 
and remodeling buildings. The total 
cost of this 1.4 miles of highway was 
$211,450.00, exclusive of the right-of- 
way cost and more than $100,000.00 
of the total was for removing and 
replacing curbs and gutters, trees. 
walls and other units for widening 
the highway. It can be readily ap- 
preciated that this cost is far in ex- 
cess of what it should have been if 
proper planning of the highway had 
been done a few years ago. 

Rights-of-Way. — Pressure groups 
from cities and counties, and in 
many cases city and county officials. 
have made their contribution to this 
problem by insisting, very often 
against the wishes of highway offi- 
cials, that highways be routed over 
certain streets and roads and 
through cities and towns instead of 
selecting a route that would be more 
suitable and economical for proper 
development in the future. This has 
resulted in such acute congestion of 
traffic in many of our cities and 
towns that the only apparent remedy 
now is to acquire at great expense 
the necessary land to widen such 
routes through such cities and towns 
or to construct new routes around 
them. All of these problems of in- 
adequate rights-of-way for highway 
and street improvements are trace- 
able to the lack of foresight in not 
having heretofore anticipated future 
needs more fully, to unduly restric- 
tive provisions in state laws pertain- 
ing to highway rights-of-way and to 
the unfavorable attitude of some 
people towards proper planning. 
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Ordinances Needed.—In order to 
correct these conditions and to meet 
the problems of the future, planning 
boards should assist by encouraging 
adoption of laws and ordinances that 
will help in the elimination of some 
existing obstacles by: 

1. Providing master plan for future 
development and in accordance with 
future state and federal plans. 

2. Acquiring for future use as 
quickly as possible any public lands 
or local tax-deed properties that are 
to be used in future plans. 


3. Empowering the county com- 
missioners and highway departments 
to take posession of lands to be con- 
demned in advance of completion of 
the condemnation proceedings. 


4. Framing and enacting ordi- 
nances in cities, towns and counties 
to provide systems of zoning to apply 
along major highways, to protect 
bordering land from exploitation, and 
to safeguard the streets and high- 
ways against encroachments by ad- 
vertising signs, buildings, businesses 
and other developments. 

5. Enacting ordinances requiring 
set-backs for construction on present 
and future streets and highways in- 
volved in planning programs. 

6. Enacting ordinances regulating 
the erection of utility poles, pipe 
lines and other public or private fa- 
cilities on streets and highways. 

7. Supporting and encouraging the 
beautification of present and future 
streets and highways by adopting an 
ordinance regulating the planting of 
trees and shrubs with standard types 
of trees, their location, protection 
and care. 


8. Immediate adoption of subdivi- 
sion ordinances in rapidly growing, 
rural communities adjacent to our 
large cities. This is important for 
the following reasons: 

A. To have proper and uni- 
form road and street widths. 

B. To have proper road and 
street alignments and uniform 
intersections with existing or fu- 
ture roads and streets. 

C. To . prevent dividing of 
acreage into building lots, so ar- 
ranged that they will block and 
interfere with future expansion 
or development of adjacent prop- 
erty, roads or streets. 

D. To protect the buyer of lots 
in having a minimum area size. 
To reduce expense in surveys by 
having lots sold by number in 
subdivision instead of by meets 
and bounds from distant points. 

E. To protect buyer from pur- 
chase of land not suitable for 
residential purposes. 

F. To provide for proper street 
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locations to avoid dead-end 
streets and roads or provide 
turn-around areas, to provide 
minimum grades and proper 
radii curves, pedestrian lanes, 
set backs, corner cut-offs, alleys, 
maximum block dimensions, 
trails, parking areas. 

G. To provide standard size 
maps for proper filing with re- 
corder and standard engineering 
practices for preparation of 
same. 

H. To provide for standard 
development of roads and streets, 
and: 

Road drainage 

Grade and sub-grade prepa- 

ration 

Base and finish gravel 

Surface finish 

Curb-gutter, sidewalks, trees, 

etc. 

Fire hydrant locations for 

proper fire protection. 


Conclusion 

Therefore, in conclusion, it would 
appear from the millions of dollars 
spent in this state by federal agen- 
cies, state, counties, towns and cities 
for the development and improve- 
ment of roads, highways and streets, 
and other evidence before us that we 
have not had proper planning. The 
cost of developments now to-meet the 
traffic requirements is sufficient evi- 
dence that if we are to serve our 
people properly and look forward in- 
to the future as we should, pianning 
must have immediate and proper 
consideration for the welfare and 
benefit of our communities. 


vw 
Philip E. Fleming New 
ederal Works 
Administrator 
President Roosevelt on Nov. 21 ap- 
pointed Brig. Gen. Philip B. Flem- 
ing, Wage and Hour Administrator, 
as Federal Works Administrator, suc- 
ceeding John M. Carmody, who re- 
cently resigned that post and since 
has been appointed a member of the 
Maritime Commission. The Public 
Roads Administration is a part of the 
Federal Works Agency. 
vw 
New Edition of Manual of 
Steel Construction 


The American Institute of Steel 
Construction has just published the 
fourth edition of the Manual of Steel 
Construction, a handbook for engi- 
neers and architects. This new edi- 
tion contains considerable new data 
useful to designers and detailers of 
steel structures. This Manual is sold 
by the American Institute of Steel 
Construction at cost for $2.00 per 
copy. 
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eres Your CUE for 


If you were intending to buy a BIG truck, or 
fleet of them, this year—take a look at the new 
1942 Marmon-Herrington All-Wheel-Drive con- 
verted Fords! Here’s a hundred horsepower under 


the hood, plus the far greater speed, maneuver- 
ability and economy of a lighter job with all wheels 
pulling. The difference in ability to get in and out 
of tough spots, through mud, sand, dirt, gravel or 
snow, the faster operation, and the smaller fuel 
and oil bills, will put money in your pocket every 
day in the year. These are the same units now in 
such great demand for military service. All stand- 
ard Ford truck and commercial car models are 
available in Marmon-Herrington All-Wheel-Drive 
at money-saving prices. If you really need some- 
thing bigger or more powerful we have that too, in 
our own Heavy Duty All-Wheel-Drive line. Write 
for new literature. Cable address Marton, Indian- 
apolis, Indiana, U. S. A. 




























MARMON-HERRINGTON CO., INC. ¢ INDIANAPOLIS, INDIANA, JU. S. A. 
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Discrimination? —Mayhe 


LSEWHERE in this issue is an 

article by the chief chemist of the 
Colorado State Highway Department 
discussing their changed asphalt spe- 
cifications and the reasons for mak- 
ing certain tests. That elusive fac- 
tor, quality, is the characteristic of 
asphalt which asphalt paving tech- 
nologists and chemists are pursuing. 
The change in the specifications is 
the insertion of a test for the vis- 
cosity index of the oily phase of an 
asphaltic road oil. Combined with 
the Oliensis spot test it discriminates 
between native petroleum asphalts. 


The Public Roads Administration 
has given tentative approval of the 
viscosity index and it would be in- 
teresting to know the number of 
projects which the federal govern- 
ment has constructed in cooperation 
with the state under this specifica- 
tion. In the final analysis it is the 
record of satisfactory field service of 
asphalt as related to the new test that 
we wish to ascertain. To disclose this 
relationship and to satisfy itself that 
the viscosity index is a measure of 
quality, the government needs some 
specific projects upon which to base 
conclusions. They have, we under- 
stand, established an experimental 
project in which road oils were used 
from various sources with various 
viscosity indices of their oily con- 
stituents. 

Only field service over a period of 
time will disclose whether or not the 
quality is satisfactory. Then by cor- 
relating the results with the viscosity 
index test one can evaluate the use- 
fulness of this test. 

To eliminate a product on the basis 
of its failure to meet the viscosity 
index test is arbitrary discrimination 
until field service of the product has 
definitely indicated that the test ac- 
tually discloses unsatisfactory quality 
in asphalts. To make a decision upon 
laboratory considerations alone is 
short sighted judgment. Suppose in 
future products that the oily phase 
was reduced 50 per cent in quantity 
yet still showed a viscosity index be- 
low that specified. Is there any rea- 
son why this type of road oil would 
not give better field service than a 
road oil of which the viscosity index 
of the oily phase met the specifica- 
tion yet the volume of the oily phase 
was twice as much as the first road 
oil contained? This question cannot 
be answered by laboratory considera- 
tions alone. A field service test stud- 
ied in connection with the labora- 
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tory tests is the logical procedure to 
follow upon which to base conclu- 
sions. 


Paving in 
Freezing Weather 


OVEMBER first used to be the 
dead line for placement of the 
last batch of concrete for pavement. 
It still is in many specifications. We 
are pleased to see that Michigan has 
kicked aside this tradition even 
though under the pressure of na- 
tional defense construction. Con- 
tracts let last month by the state 
call for construction of access roads 
to serve the Ford bomber plant at 
Ypsilanti. Concrete can be poured up 
to January first. As this is the first 
time that the state has attempted 
concrete road building in what is 
normally a period of freezing weath- 
er, the experiment will be watched 
closely by road contractors, engin- 
eers, equipment men and others 
identified with the industry. 
Specifications provide that the ag- 
gregate and water used must be 
heated. Two pounds of calcium 
chloride per bag of cement is incor- 
porated in the mix as a hardening 
accelerator and cold resistor. The 
grade will be protected against freez- 
ing by a two-foot straw blanket. The 
pavement will be covered with wa- 
terproof paper covered by blankets 
and a two-foot thickness of straw. 
This part of the work will be the 
least troublesome. Freezing of stock- 
piles and aggregate hoppers will give 
the greatest trouble unless definite 
plans for their protection are made. 
Thanks to our many mechanical pro- 
cesses, mixing, placing, and finishing 
should give little trouble provided the 
concrete finishers can keep their 
hands warm enough for them to 
work conveniently. Undoubtedly the 
contractor will finish the grading be- 
fore the surrounding terrain freezes. 


English Confidence 


ANUFACTURERS in England, 

who are serving the road build- 
ing and construction fields, are dem- 
onstrating their confidence in the 
future. They are carrying full adver- 
tising schedules in English road build- 
ing magazines regardless of the fact 
that they are hard at war and that 
steel for civilian supply is rigidly pro- 
rated. 

This is an example worth investi- 
gation by American manufacturers. 
It indicates to the writer that “there’ll 
always be a future” and that the 
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British are going to be prepared to 
serve their markets after the rumble 
of the war drums have died out. Eng- 
lish manufacturers may not be able 
to fill orders today but when the day 
comes that they can they will not lose 
one minute in so doing. 


v 


Caminos Calles 
Makes but 


HIS month the Latin American 

counterpart of Roaps AND STREETS 
made a successful debut. Caminos 
y Calles, pronounced kahmeenos ee 
kahlyds, means Roads and Streets in 
Spanish. The November-December is- 
sue is now in the mails. It is a civil 
engineering construction magazine 
designed to discuss civil engineering 
works and projects in all of the Amer- 
icas. It will not be confined to articles 
on projects in South and Central 
America alone, but will be predomi- 
nated by articles on practices em- 
ployed in the United States. 

The writer has talked to many en- 
gineers for highway departments in 
the Latin American countries. With- 
out exception they stated that they 
would prefer such a magazine to con- 
tain information on the practical 
application of engineering theories 
and principles on projects in the 
states. These engineers, by no means, 
indicated that they preferred our 
methods. What they did indicate was 
that they wanted to keep abreast of 
what we were doing. 

The reason for this request is quite 
evident when it is recognized that 
machinery, equipment, and materials 
from the United States are moving 
in larger and increasing quantities to 
our friendly neighbors to the south. 
There is a positive urge to complete 
the Pan American Highway. This will 
require machinery in those moun- 
tainous sections not yet completed. 
Our editorial advisor in Peru tells 
us that his country’s section of the 
highway is complete and surfaced 
from border to border. The country 
is now planning extension into the in- 
terior. 


New roads beget new development. 
Latin America is learning this rapidly. 
Caminos y Calles is designed to 
keep engineers and contractors in- 
formed on new methods and develop- 
ments in the civil engineering con- 
struction field. It will be fairly closely 
confined to reporting on highway 
work until we become better ac- 
quainted with the readers. We invite 
you to send us articles for publication. 





You'll speed up work! 


When you order road steel from Bethlehem, work that’s 
started goes along at a profitable clip. Working crews 
don’t have to stand idle waiting for some key item to 
arrive, some material that’s gone astray. Why is this? 

Because Bethlehem handles orders for road steel 
as a single unit, plans shipments to meet your own 
working schedule, does its part to keep construction 


moving at a smooth, profitable pace. That smooth 
pace is a mighty big factor in getting jobs finished 
on time. Furthermore, Bethlehem Road Steel Service 
enables you to eliminate needless correspondence, 
extra phone calls, bookkeeping, accounting. And 
you are sure that each item of road steel you get is 
outstanding in design and quality. 


BETHLEHEM STEEL COMPANY 
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(Continued from page 54) 


cumstances under which construc- 
tion equipment can be purchased 
under Preference Rating Order P-22 
AMENDED and Amendment No. 1 
except as stated under question 
No. 1. 


Question No. 3—In the event that 
repair parts cannot be obtained with 
an A-10 preference rating, the fol- 
lowing procedure should be followed: 

(a) Apply for a preference rating 
on form PD-1 in accordance with the 
instructions contained therein. 


(b) Telephone or telegraph your 
requirements, giving nature of emer- 
gency and material required. Imme- 
diately mail your request on form 
PD-1 in order to receive confirmation 
of rating. 

Question No. 4—A Governmental 
Agency may apply an A-10 prefer- 
ence rating for repair and mainten- 


ance material and operating supplies 
for equipment under lease. The pref- 
erence rating must be initiated by 
the Governmental Agency if terms of 
the lease require that Agency to keep 
the equipment in sound condition. 
Should the terms of the lease con- 
tain a clause in which the owner or 
lessor guarantees to keep the equip- 
ment in sound working condition, the 
A-10 preference rating must be ini- 
tiated by the lessor. 

Question No. 5—Amendment No. 1 
to Preference Rating Order P-22 
AMENDED includes contractors un- 
der (b) (1) iii, “Producers,” and as 
such is assigned an A-10 preference 
rating for their repair, maintenance 
and operating supplies. 

Very truly yours, 

(Signed) Arthur M. Wolff 
Arthur M. Wolff, Analyst 

Maintenance & Repairs Branch 
Priorities Division 








St. Louis Area 
REPORTED BY 
0. B. AVERY 

$3,700,000 FUND SOUGHT OF 
PWA FOR WIDENING ACCESS 
ROADS IN ST. LOUIS.—Charles H. 
Ellaby, president of the Board of Pub- 
lic Service, presented applications to 
Public Works Administration officials 
in Washington for an _ estimated 
$3,700,000 for 15,000 lineal feet of 
widening and 12,000 lineal feet of 
new construction in the northwestern 
part of the city, to provide access 
roads to the projected new Airport 
Highway. The applications are made 
under the Lanham Act, appropriating 
Federal funds for public improve- 
ments in connection with defense. 
Four grade separations are planned— 
at the Bircher-Terminal crossing, at 
Hodiamont and Natural Bridge, at 
Hodiamont and Terminal tracks, and 
at Goodfellow and Saloma. Roadways 
connected with this work will add 
several hundred feet to the lineal 
figures given. 

Ww 

$8,500,000 PLAN FOR DEFENSE 
ROAD SYSTEM IN MISSOURI.— 
Plans for an $8,500,000 road construc- 
tion and improvement program, to 
provide the Missouri portion of a pro- 
posed national defense highway sys- 
tem, were outlined to the Engineers’ 
Club of St. Louis, in a paper prepared 
by Carl W. Brown, chief engineer of 
the Missouri State Highway Dept. 
Most of the projects in the program 
are for roads in the vicinity of Mis- 
souri army posts—Jefferson Barracks, 
Fort Leonard Wood and the new 
Camp Crowder, near Neosho—and of 
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About Contractors and Their Jobs 


airports, defense material plants and 
other Government establishments. 
Ww 
U. S. TAKES 1149 ACRES FOR 
FORT WOOD AIRPORT.—The gov- 
ernment took possession of 1149 acres 
of land at Vichy, Missouri, for a mili- 


tary airport to serve the Fort Leonard ~ 


Wood area, by filing a declaration of 
taking in Federal Court and paying 
into the court registry $57,450.00 for 
the property. The airfields will be 
situated on the northeast intersection 
of Highways 63 and 28, about 20 miles 
northeast of Rolla, Missouri, and will 
have two runways. Details as to the 
number of men and planes that will 
be stationed at the post have not yet 
been announced. 
v 


CONTRACTS AWARDED AND 
LOW BIDDERS ON MISSOURI 
WORK.—McCarthy Bros. Construc- 
tion Co., St. Louis, were awarded con- 
tract at $61,340.00 for the construc- 
tion of camp structures at Fort Leo- 
nard Wood. 

Don P. Pray, Monett, Mo., was low 
bidder at $97,500.00 for the construc- 
tion of a sewage disposal plant and 
deep well at Waynesville, Missouri, on 
bids opened November 14th by the 
Defense Public Works Div. of Federal 
Works Agency. Pray was also low 
bidder on the sewage disposal plant at 
Rolla, Mo., his bid being $114,100.00. 

John Epple Construction Co., Co- 
lumbus, Mo., was awarded contract 
for the construction of a recreational 
center at Waynesville, Mo., at ap- 
proximately $80,000.00. 

Following were awarded contract 
on state road work by Missouri State 
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Highway Dept. on bids opened Octo- 

ber 24th: 

Ebbe Construction Co., Trenton, 
Mo., 0.225 miles of grading, bridge 
and surfacing in Davies County— 
$33,331.00. 

Oscar H. Schmidt, St. Joseph, Mo., 
0.077 miles of grading bridge surfac- 
ing in Gentry County—$33,883.00. 

L. W. Hayes, Bethany, Mo., 2.159 
miles of grading and surfacing in 
Worth County—$13,941.00. 

L. W. Riney, Hannibal, Mo., 3.433 
miles of grading bridge and surfacing 
in Adair County—$45,568.00. 

Royce Zink, Appleton City, Mo., 
3.756 miles of grading and bridge in 
Johnson County—$20,568.00. 

Royce Zink, Appleton City, Mo., 
0.038 mile of culverts in Johnson 
County—$403.00. 

Frank Trager, Braymer, Mo., 1.799 
miles of grading and surfacing in La- 
fayette County—$9,260.00. 

Booth & Olson, Sioux City, Iowa, 
1.587 miles of grading and 22’ con- 
crete paving in Caldwell—$55,204.00. 

Booth & Olson, Sioux City, Iowa, 
4.490 miles of grading and 22’ con- 
crete paving in Ray County—$182,- 
497.00. 

Otto W. Knutson, Kansas City, 
Mo., 0.076 mile of grading and cul- 
verts in Howard County—$5,747.00. 

American National Construction 
Co., St. Louis, Mo., 8.445 miles of 
grading in Gasconade County—$110,- 
914.00. 

Royce Zink, Appleton City, Mo., 
concrete culverts in Barry County— 
$12,386.00. 

J. M. Roark, Anderson & Poole Con- 
struction Co., Kansas City, Mo., 4.553 
miles of grading, bridges and 22’ con- 
crete paving in McDonald County— 
$273,238.00. 

O'Dell & Riney, Hannibal, Mo., 3.270 
miles of grading and concrete paving 
in Greene County—$199,681.00. 

Carrothers & Crouch, Kansas City, 
Mo., 0.872 miles of grading, bridge and 
22’ concrete paving in Polk County— 
$124,803.00. 

Royce Zink, Appleton, Mo., 2.994 
miles of grading and surfacing in 
Webster County—$17,797.00. 

W. J. Menefee, Sedalia, Mo., 2.619 
miles of grading, etc., in Reynolds 
County—$29,655.00. 

Carrothers & Crouch, Kansas City, 
Mo., 0.189 miles of grading, bridge 
and gravel in Ozark County—$50,- 
727.00. 

M. E. Gillioz, Inc., Monnett, Mo., 
4.694 miles of grading and 22’ con- 
crete paving in Wright County— 
$255,025.00. 

O’Dell & Riney, Hannibal, Mo.., 
1.837 miles of grading in Bollinger 
County—$11,918.00. 
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Your equipment specifications are very valuable ................. Vermont 
It’s a great book. Thanks for our copy ...... 2.22.00 eee eee dennees lowa 
There is never a day goes by but the book is in constant use 
Sl GR Sd oo Ge-o 6 nan WhO bs H ESN 6 VON6S FSO DKOKS STO EebLa ES Illinois 
OFFIC Al \ Every manufacturer should be im... .. .. 2.2 ccc ec cccccsccccccccce Oregon 
Very well covered for my purpose.... .... 2... 60 eee eee e ee encee Virginia 
County— If coverage is as great in 1941, we shall be well pleased............ Kansas 
Have found equipment specifications very helpful, and have 
found a place for the Catalog close to my desk......... ....New Jersey 
Handy to locate manufacturers of different products, also make 
use of the construction data and tables ............02000eeeeee Kansas 
AEDES GEE TAGE. GEE GED TAGE es on oc nc cece wccsercccvescccnesecves Texas 
Ground wery well couered.......ccccsecccccccccsesscccceces Washington 
State— We find it of much assistance and use it frequently .............. Alabama 
Catalog is in almost constant use in my office as a reference......... Illinois 
An excellent publication, containing valuable engineering data.... . Tennessee 
You now have a good list of manufacturers and the data is more............ 
complete and better than ever before .............200ee0ee00es Vermont 





Heads of departments, city, county, WPA and contractors very 
often come to us for consultation and we find this book 
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City— It is satisfactory and complete for our requirements ................ Ohio 
I find your book very valuable to this department .............. Missouri 
I would like to see every manufacturer who is worthy of a place 
in so valuable an asset to municipal purchasing ................ Illinois 





Federal— You have covered the field very completely. ...U. S. Engineer’s Office, Texas 

This office is interested in obtaining two copies of the 

GE n'a 604 pie hd 400040065665 U. S. Engineer’s Office, New Hampshire 
It is requested that copy of Powers’ Catalog be furnished this 

office—the one previously sent to us was forwarded to one of 

our secret Atlantic bases.............. U. S. Engineer’s Office, New York 
Please send copy of Catalog to me at above 

EY 6 0s Mis pa, 0 hey 0 bk HO hone Vee Area Engineer WPA, Louisiana 
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Porter De Witt, Wapello, Mo., 1.888 
miles of grading, bridge and gravel 
in Madison County—$21,582.00. 

W. J. Menefee, Sedalia, Mo., 3.407 
miles of grading and bridge in Ripley 
County—$37,252.00. 

Ray & Son, Louisiana, Mo., 4.394 
miles of grading in Wayne County— 
$18,739.00. 

Ww 

CONTRACTS AWARDED AND 
LOW BIDDERS ON ILLINOIS 
WORK.—Among the low bidders at 
the November 18th letting of the Illi- 
nois State Highway Dept., were the 
following: 

Earl Walker, Sullivan, Ill., approxi- 
mately 6.79 miles of oiled earth in 
Perry-Franklin Counties—$12,563.00. 

H. P. Eppel, Pontiac, Ill., 1.30 miles 
of grading in Scott-Greene Counties 
—$21,412.00. 

Waukegan Construction Co.,Spring- 
field, Ill., reinforcing concrete girder 
bridges northeast of Felter in Greene- 
Morgan Counties—$40,691.00. 

Stiers Bros. Construction Co., St. 
Louis, Mo., were low bidders at $543,- 
088.00 covering the construction of 
Flood Protection Works at Mound 
City, Ill., by the U. S. Engineers. 

Longwill-Scott, St. Louis, Mo., were 
awarded contract at $16,574.00, cover- 
ing railroad tracks and switches at 
Rockfot, Ill. 

S. W. Hardwick, Beardstown, IIl., 
has been awarded contract at $347,- 
509.00 for levee work in Monroe 
County, Ill., by. the U. S. Engineers, 
St. Louis. 

Nielsen Bros., Onawa, Iowa, were 
awarded contract at $15,028.00 for 
levee work at Rock Island, Il. 


v 


Montana Area 
REPORTED BY 
L. E. JONES 

On Nov. 25 the Montana State 
Highway Commission at Helena, 
Montana, opened bids on 13 highway 
projects. The total amount of the 
projects awarded, calls for an ex- 
penditure of $1,119,741.99. Another 
highway letting was announced by 
Chairman A. F. Winkler, for January, 
1942. 

The projects and successful bidders 
of the 13 highway jobs were: 

1. Construction of a concrete side- 
walk and subsidiary work on the Yel- 
lowstone River bridge and approaches 
at Glendive: John Holm, Glendive, 
$17,783.26. 

2. Grading, surfacing with crushed 
gravel and drainage structures on 
9.454 miles of the Big Timber-Har- 
lowton road in Sweetgrass and 
Wheatland Counties: Nilson-Smith 
Construction Co., Great Falls, $157,- 
149.86. 
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3. Construction of two _ timber 
bridges and three stockpasses, a con- 
crete bridge and widening of a con- 
crete and steel bridge on the Big 
Timber-Harlowton Road: Union Con- 
struction Co., Great Falls, $30,865.96. 

4. Grading, surfacing and oiling on 
4.865 miles of the Hardin-Custer 
Road in Big Horn County: Albert La 
Londe, Sidney, $92,875.97. 

5. Construction of five timber 
bridges on the Hardin-Custer Road: 
W. P. Roscoe, Billings, $14,292.94. 

6. Regrading, surfacing and oiling 
1.858 miles of the Chateau-Sun River 
Road in Cascade County: E. O. Howe, 
Great Falls, $40,461.01. 

7. Regrading, gravel surfacing and 
oiling 3.212 miles of the Missoula- 
Clinton Road in Missoula County: 
Union Construction Co., Great Falls, 
$257,816.25. 

8. Grading, gravel surfacing and 
drainage structures on 5.187 miles of 
the Bonner-Onardo Road, Missoula 
County: L. A. Woodward, Missoula, 
$93,598.12. 

9. Construction of a concrete and 
steel bridge, four timber stockpasses 
and a concrete box culvert on the 
Bonner-Ovando Road: Cahill-Mooney 
Co., Butte, $30,917.04. 

10. Gravel and bituminous surfac- 
ing of 18.995 miles of the Jordan- 
Circle Road in McCone County: Al- 
bert La Londe, Sidney, $124,988.90. 

11. Grading, gravel surfacing and 
oiling of 13.049 miles of the Roundup- 
Forsyth Road in Musselshell and 
Rosebud Counties: Peter Kiewitt Sons 
Co., Omaha, Nebraska, $216,955.30. 

12. Blading of subgrade, gravel sur- 
facing and drainage structures on 
7.281 miles of the Billings-Broadview 
Road in Yellowstone County: Charles 
Shannon, Butte, $29,377.10. 

13. Gravel surfacing of 4.476 miles 
of the Avon-Helmville Road in Powell 
County: Frank J. Haas, Great Falls, 
$12,660.28. 


v 


Gov. Sam C. Ford of Montana 
named A. E. Kathan, Brady, former 
democratic candidate for governor, 
and a leader in the Farmers Union 
movement, as State Highway Com- 
missioner of District No. 3. He re- 
places E. O. Coolidge, Great Falls, who 
declined the appointment. Kathan’s 
term is until July 1, 1945. 


_ 


H. M. Doolen, president of Western 
Construction Co., Billings, was elected 
president of the Montana Equipment 
Distributors; Frank G. Connelly, 
president of Connelly Machinery Co.., 
Billings, was elected vice-president. 
and L. E. Jones, president Hall-Perry 
Machinery Co., Butte, was elected 
secretary-treasurer, at a semi-annual 
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meeting of the organization at Helena 
on Nov. 25. Two directors will be ap- 
pointed, and they with the officers 
will comprise the executive commit- 
tee. The membership of the Montana 
Equipment Distributors are as fol- 
lows: J. D. Adams Co., Billings; Con- 
nelly Machinery Co., Billings; Hall- 
Perry Machinery Co., Butte; Midland 
Implement Co., Inc., Billings; Moun- 
tain Tractor Co., Missoula; Petrie 
Machinery Co., Billings; Steffeck 
Equipment Co., Helena; Tractor & 
Equipment Co., Sidney; Western Con- 
struction Equipment Co., Billings; 
and Westmont Tractor and Equip- 
ment Co., Missoula. 
Ww 
Bids on improvement of the Mon- 
arch Canyon section of Y-G Bee Line 
Highway, near Monarch, Montana, 
will be opened on December 10, 1941, 
by Public Roads Administration at 
Missoula, Montana. The section of 
road to be improved or reconstructed 
extends for 3.68 miles. 
Ww 
L. J. Birbeck of Helena was awarded 
a 3000-ton crushed gravel contract 
by Lewis and Clark County Commis- 
sioners of Helena. The crushed mate- 
rials are to be plant mix aggregates 
and of Montana State Highway speci- 
fications. The crushed aggregates will 
be stock piled and used in 1942 for 
maintenance of county oiled roads 
and additional section. 


v 


Michigan Area 
REPORTED BY 


J. M. TELFORD 


Michigan Is Ready.— Passage of 
the Defense Highway Bill, and the 
President’s action in signing it, un- 
doubtedly means a considerable in- 
crease in highway construction in 
Michigan during the coming year. 
G. Donald Kennedy, State Highway 
Commissioner, has announced that 
the state is prepared to match any 
funds allocated to it under the new 
75-25 match formula, and has plans 
ready for immediate action when the 
Federal money is made available. 
Michigan is an important center of 
defense industrial activity, in addi- 
tion to its military activity around 
Fort Custer, Selfridge Field and other 
army and air camps? The first mil- 
itary highway in the country was 
built by the State Highway Depart- 
ment in Fort Custer. One of the 
most pressing highway problems in 
the state at present concerns con- 
struction of a network of roads to 
serve the new Ford Bomber Plant, 
now nearing completion just east of 
Ypsilanti. The State Highway De- 
partment and the county road com- 
missions of Wayne and Washtenaw 
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voluntary 
pay-roll 
allotment 
plan 


This is no charity plea. It is a sound business proposition that 
vitally concerns the present and future welfare of your company, 
your employees, and yourself. 

During the post-war period of readjustment, you may be faced 
with the unpleasant necessity of turning employees out into a 
confused and cheerless world. But you, as an employer, can do 
something now to help shape the destinies of your people. 
Scores of business heads have adopted the Voluntary Pay-roll 
Allotment Pian as a simple and easy way for every worker in 
the land to start a systematic and continuous Defense Bond 


hel ps workers provide for the future 


helps build future buying power 





helps defend America today 


savings program. 


Many benefits . . . present and future. It is 
more than a sensible step toward reducing the ranks of the 


post-war needy. It will help spread financial participation in 
National Defense among all of America’s wage earners. 

The widespread use of this plan will materially retard infla- 
tion. It will “store” part of our pyramiding national income 
that would otherwise be spent as fast as it’s earned, increasing 
the demand for our diminishing supply of consumer goods. 

And don’t overlook the immediate benefit . . . money for 
defense materials, quickly, continuously, willingly. 


Let’s do it the American way ! America’s talent for 
working out emergency problems, democratically, is being 
tested today. As always, we will work it out, without pressure 
or coercion ... in that old American way; each businessman 
strengthening his own house; not waiting for his neighbor to do 
it. That custom has, throughout history, enabled America to 
get things done of its own free will. 


In emergencies, America doesn’t do things 
‘*hit-or-miss.”’ | We would get there eventually if we 
just left it to everybody’s whim to buy Defense Bonds when they 
thought of it. But we’re a nation of businessmen who under- 
stand that the way to get a thing done is to systematize the oper- 
ation. That is why so many employers are getting back of this 
Voluntary Savings Plan. 

Like most efficient systems, it is amazingly simple. All you 
have to do is offer your employees the convenience of having 
a fixed sum allotted, from each pay envelope, to the purchase of 
Defense Bonds. The employer holds these funds in a separate 
bank account, and delivers a Bond to the employee each time 
his allotments accumulate to a sufficient amount. 

Each employee who chooses to start this savings plan decides 
for himself the denomination of the Bonds to be purchased and 
the amount to be allotted from his wages each pay day. 


Pay-Roll Allotment Plan 












How big does a company have to be? From 
three employees on up. Size has nothing to do with it. It works 
equally well in stores, schools, publishing houses, factories, or 
banks. This whole idea of pay-roll allotment has been evolved 
by businessmen in cooperation with the Treasury Department. 
Each organization adopts its own simple, efficient application 
of the idea in accordance with the needs of its own set-up 


No chore at all. The system is so simple that A. T. & T. 
uses exactly the same easy card system that is being used by 
hundreds of companies having fewer than 25 employees! It is 
simple enough to be handled by a check-mark on a card each 
pay day. 


Plenty of help available. Although this is your plan 
when you put it into effect, the Treasury Department is ready 
and willing to give you all kinds of help. Local civilian com- 
mittees in 48 States are set up to have experienced men work 
with you just as much as you want them to, and no more. 

Truly, about all you have to do is to indicate your willingness 
to get your organization started. We will supply most of the 
necessary material, and no end of help. 


The first step is to take a closer look. Sending in 
the coupon in no way obligates you to install the Plan. It will 
simply give you a chance to scrutinize the available material and 
see what other companies are already doing. It will bring you 
samples of literature explaining th» benefits to employees and 
describing the various denomination; of Defense Savings Bonds 
that can be purchased through the Plan. 

Sending the coupon does nothing more than signify that you 
are anxious to do something to help keep your people off relief 
when defense production sloughs off; something to enable all 
wage earners to participate in financing Defense; something to 
provide tomorrow’s buying power for your prod- 
ucts; something to get money right now for guns 
and tanks and planes and ships. 

France left it to “hit-or-miss” . . . and missed. 
Now is the time for you to act! Mail the coupon 
or write Treasury Department, Section A, 709 
Twelfth St. NW., Washington, D. C. 












Treasury Department, Section A, 
709 Twelfth St. NW., Washington, D. C. 


Please send me the free kit of material being used by 
companies that have installed the Voluntary Defense 
‘Savings Pay-Roll Allotment Plan. 





Name 








Position 
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counties are co-operating in this 
project, which is expected to result 
in a total expenditure of nearly 
$5,000,000. 

New Road Dedicated. — E. R. 
Luedtke, Frankfort contractor, was 
in charge of ceremonies at the dedi- 
cation of the new section of the 
diagonal highway M-115 between 
Mesick and Benzonia. Commissioner 
Kennedy wielded an axe to sever a 
cord stretched across the road. Civic 
leaders from municipalities along 
the highway attended a banquet in 
Frankfort following the dedication. 
Contractors having parts in the con- 
struction of the new section included 
Johnson and Greene, Pickett & Good- 
win, and the Bridgeport Core Sand 
Company. 

A Bad Fire.—Fire destroyed a large 
building just south of the Lansing 
city limits, owned by Ray Sablain, 
Lansing road contractor. Mr. Sab- 
lain’s office was in the structure, the 
largest portion of which was occupied 
by the Lansing branch of the Inter- 
national Harvester Company. 


Plans for 1942. — The Ingham 
County Road Commission plans to 
blacktop about 57 miles of roads and 
platted streets during the coming 
year, according to its recently-ap- 
proved budget. During 1941, 61.3 
miles of blacktop was laid, bringing 
the county’s total of this type of 
surfacing on its roads and streets to 
538.6 miles. The 1942 budget also 
calls for 15 miles of rsrading and 
graveling; bridge consiruction esti- 
mated at $25,000; maintenance, 
$200.000; new equipment, $35,000; 
extensions to the Maso ngarage, and 
other items. J. G. Rakowsky is 
County Road Engineer. 

Bedford Township Ceremony. — 
Federal, state, county and township 
officials took part in the dedication 
of the new Bedford township (Wayne 
County) water and sewer systems. 
Michael J. O’Brien, vice chairman 
of the Wayne County Road Com- 
mission, was in charge of the pro- 
gram, wrich included talks by John 
F. Breining, member of the commis- 
soin; Abner E. Larned, State WPA 
Administrator; W. F. Shepherd of 
the State Department of Health; and 
Victor E. Anderson, township super- 
visor. 

Contracts Have Been Awarded.— 
Contracts for grading and paving on 
roads leading to the Ford Bomber 
plant have been awarded recently to 
H. H. Frisinger, J. H. Porath & Sons 
Company, and E. B. Schwaderer; 
Denton Construction Company; E. B. 
Schwaderer, and the Oak Construc- 
tion Company. 


Re-eleet Walter Dow. — Walter 
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Dow, Emmet County Road Engineer, 
has been re-elected president of the 
29th District Road Commissioners 
Association. 

Bridge Completed.—Walter Toebe 
& Company has completed, six weeks 
ahead of schedule, the widest bridge 
ever built on the Michigan state 
trunklin system. It has an overall 
width of 75 feet, 2 inches, and is to 
be a part of a divided-lane re-loca- 
tion of US-31 around South Haven. 


Ww 
Pittsburgh Area 
REPORTED BY 
JOHN W. PATTERSON 

Airport in Moon (township) Alle- 
gheny County, Pittsburgh, Pa.—In 
the past two issues of this magazine 
we covered information in connec- 
tion with the proposed Airport for 
Allegheny County. The selection of 
the site has been made and the prop- 
erty approved covers 1100 acres in 
Moon Township, most of the acreage 
involving the John A. Bell Estate. 
The site was selected by the Civil 
Aeronautics Authority after a wide 
and extensive survey of eight pro- 
posed locations. The Allegheny 
County Commissioners were notified 
November 19th by the C.A.A. The 
Commissioners instructed the County 
Legal Department to immediately 
make arrangements for the purchase 
of the $200,000 site. 
25—Roads and Streets gor 11-27 

The new airport will be about 
fifteen miles from the heart of the 
City of Pittsburgh, and will be the 
second modern airport to be con- 
structed in Allegheny County. The 
government has allocated $2,600,000 
for the building of the project, and 
the County of Allegheny are pur- 
chasing the required property. 

In notifying the County of the ap- 
proval of the site, Albert H. Wesseil, 
District Airport Engineer for the 
C.A.A. is quoted as follows: “The 
government desires to proceed with 
the construction of the Airport at 
the earliest possible date, and the 
co-operation of the Commissioners 
in advising us of the approximate 
date when the land can be made 
available will be appreciated so that 
preparations of plans and specifica- 
tions, advertising for bids, and the 
awarding of contracts can be pro- 
ceeded as rapidly as possible.” 

The new airport will have three 
runways each nearly one mile long 
with sufficient acreage provided with 
further extension of a length of 
50 feet wide and paved to a width 
7,000 ft. The landing strips will be 
of 150 feet along their entire length. 

The work will involve several hun- 
dred cubic yards of grading, together 
with considerable paving and hanger 
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construction. It is reported this 
project will be built under the super- 
vision of the U. S. Engineers in 
Pittsburgh, and the work will be 
awarded to private contractors on a 
competitive bidding basis. It is ex- 
pected within 30 to 60 days proposals 
will be asked for the construction. 

Defense Project—The U. S. War 
Department has announced the con- 
struction of a $40,000,000 Defense 
Plant at Geneva, Penna. This plant 
will be known as the Keystone Ord- 
nance Works. Indirectly we under- 
stand the project will be constructed 
by Frazier-Brace Engineering Co., 
Wilmington, Del. This is one of the 
largest Ordnance Plants to be under- 
taken in the State of Pennsylvania. 
It is expected the work will be under- 
way before this issue goes to press. 
The project will probably be finished 
before the summer of 1942. Consid- 
erable heavy building construction 
will be involved as well as excava- 
tion, grading and concrete work. 

Expansion and How! — Carnegie- 
Illinois Steel Corporation’s $70,000,- 
000 addition to the Homestead Mills 
is now underway. The Monarch 
Wrecking & Lumber Co. of Detroit, 
Mich., have been awarded the huge 
razing contract and are going for- 
ward ‘On the beam.” The razing 
contract calls for a sixty-day dead 
line. Austin Givens a well known 
contractor of Pittsburgh, Pa., is sub- 
bing some of the demolition work. 

Some difficulty is being encount- 
ered in tearing down the houses by 
not getting the occupants to vacate. 
There are about 500 men employed 
in the demolition work. The salvage 
will amount to $500,000. 

Nearly half of Homestead’s 19,000 
population is being evacuated by the 
plant expansion. The new plant we 
understand will be owned by the 
government and operated by the 
Carnegie-Illinois Steel Corporation. 
After demolition of site, the new 
plant will start to take form. Con- 
siderable general excavation, foun- 
dation excavation and concrete struc- 
tures will be under way within sixty 
days and the superstructure will be 
rushed with all possible haste. 

Mahoning Dam, Deerfield, Ohio.— 
The U. S. Engineers Office at Pitts- 
burgh, Pa., will ask sealed bids in 
duplicate until 11:00 o’clock A. M., 
Eastern Standard Time, December 
18, 1941, and then publicly open, for 
furnishing all plant, labor and ma- 
terials, except certain items of equip- 
ment furnished by the Government 
and performing all work required for 
the construction of a concrete and 
earth dam and appurtenant struc- 
tures indicated on the drawings or 
required by the specifications for Ber- 








Byers QUTPUT 


Keeps your Excavating if 
on SCHEDULE 
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Byers excavators are well known 
for their ability to get maximum 
yardage every day. With Byers 
shovels, it's the snappy, accurately 
controlled independent chain or 
cable crowd that does it. 

Line and swing speeds are fast, and 
synchronized, to get a shovel dipper 
up and out, ready to dump, by the 
time the boom has swung over the 
truck into dumping position. 

With Byers cranes it's their ability 
to swing while traveling. 

This is another reason why you should 
investigate Byers. 


THE BYERS MACHINE CO. RAVENNA, OHIO 
Distributors throughout the World 
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LINN caleaur 


Model C-5 


40 M.P.H. ON WHEELS 
14 M.P.H. ON TRACKS 


Change from Wheels to Tracks 
in 10 seconds 









At left—Wheels retract- 
ed by the pull of one 
lever. Machine operating 
on LINN Haftrak. 






At right—Equipped with 
snowplow. Wheels for 
speed — Haftrak for 
great power. 


Work It 
Every Day All Winter 
Every Day All Summer 


Here is the year-round machine ready to go as a truck at 
high speed over boulevards—then as a Haftrak to work where 
others mire—ready to pack its own load and pull other equip- 
ment or to remove deep snow and drifts. Send for a Model C-5 
Specification Sheet for details about this year-round, terain- 
covering machine. 


The LINN Manufacturing Corporation 
MORRIS, NEW YORK 
Sales and Service in principal cities 
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lin Dam on the Mahoning River. The 
site of the work contemplated herein 
is in Mahoning and Portage Counties, 
Ohio, on the Mahoning River, a trib- 
utary of the Beaver River. The site 
of the work is located approximately 
one and one-half miles downsteam 
from the Bridge on the U. S. High- 
way Route 224 crossing the Mahon- 
ing River, between Berlin Center and 
Deerfield, Ohio. Class A-2 priority 
rating is applicable to the work con- 
templated herein. 
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Kansas City Area 
REPORTED BY 
PAUL L. MATCHETTE 


Rex Whitton Handles a Big Job.— 
The Missouri State Highway Depart- 
ment maintains 16,060 miles of roads 
divided as follows: Concrete high- 
ways, different widths, 4250 miles; 
bituminous surfaces, different widths, 
3,420 miles; gravel or stone roads, 
different widths, 8217 miles; oiled and 
graded earth roads, different widths, 
172 miles. Mr. Rex Whitten is the 
engineer in charge of maintenance 
for the Missouri State Highway De- 
partment. Rex not only has a won- 
derful disposition but is a diplomat 
par excellence. Throughout the State 
he is well liked. In our travels we 
have not had one occasion during 


the past several years to hear any- 
thing but praise in regard to the fine 


job he is doing in maintaining the 
State Highways. 

Feeney Brothers.—When contrac- 
tors think of St .Joseph, Missouri, 
they think of Feeney Brothers. Ben 
Feeney owns and operates the Feeney 
Construction Company at Seventh 
and Olive Streets. Ray Shriver is 
Vice-President and Engineer in 
Charge of Construction. The Feeney 
Construction Company own and op- 
erate an asphalt plant and also own 
and operate a central Portland Ce- 
ment concrete mixing plant ,includ- 
ing a fleet of truck mixers. Besides 
furnishing asphalt and Portland Ce- 
ment concrete they do considerable 
sewer work and the building of en- 
gineered structures. Besides operat- 
ing in the City of St. Joseph they 
also operate throughout the north- 
western part of Missouri. They own 
and maintain a complete grading 
outfit; also a complete oiling and 
graveling outfit. Both Ben and Ray 
are hard workers. They are on the 
job early and late. This is one of 
the many reasons why they have 
been so successful in the construc- 
tion industry. 

Charlie Feeney owns and operates 
the Pioneer Sand Company at the 
foot of St. Francis Street, on the 
Missouri River. This sand plant is 
one of the most modern in the State 
of Missouri. Not only do they furnish 
the City of St. Joseph and the sur- 
rounding territory with most of the 


sand used, but also they are large 
shippers throughout the surrounding 
area. 

Airport Construction Continues.— 
The U. S. Engineers at Caddoa, Colo- 
rado and Tulsa, Oklahoma, are tak- 
ing bids on a number of CAA Air- 
ports throughout the Kansas City 
area. Below are the Engineers’ esti- 
mates, the first and second low bid- 
ders on Dodge City, Kansas Airport, 
Clovis, New Mexico Airport, and Jop- 
lin, Missouri Airport. The runways 
on these three airports were stabil- 
ized base with hot asphalt top. 
Dodge City, Kansas, was an eight- 
inch compacted Caliche base with a 
two-inch hot asphalt surface. Clovis, 
New Mexico, was a nine-inch com- 
pacted Caliche base with a two-inch 
hot asphalt surface. Joplin, Mis- 
souri, was a six-inch lean cement 
concrete composed of three sacks of 
cement to the cubic yard of lead 
and zinc tailings with a one and one- 
half-inch hot asphalt surface. 

Kansas City Gets Low Bid—The 
Midwest Paving Company of Kansas 
City, Missouri, owned by Frank L. 
Carswell, President of Missouri AGC, 
has just recently been awarded a 
contract for 400 tons of sheet asphalt 
at $7.14 a ton. Tobin Asphalt Prod- 
ucts, Inc., of Kansas City were sec- 
ond low bidders at $7.25 a ton. This 
sheet asphalt is purchased by the 
street repair department of Kansas 
City, Missouri, for street repair work. 








JOPLIN, MISSOURI, AIRPORT 
Bids opened 11-12-41 
U. S. Engineers, Tulsa,’ Oklahama 





Low Bid 


Gray & Gravelle 
and Smith Bros. 
Okla. City, Okla. 


Items Quantity Unit 





. Clearing 1,000 

. Excavation 86,750 

Sodding and Seeding 21,770 

. Runway Base Course 116,784 

. Runway Tack Coat 2,838 

. Runway Surface Course 64,880 

. V.C. Skip Pipe, Drains, 12 inch Diameter.... 

. Reinforced Concrete Pipe Drains, 12-inch Dia. 

. Reinforced Concrete Pipe Drains, 18-inch Dia. 

. Reinforced Concrete Pipe Drains, 24-inch Dia. 

. Reinforced Concrete Pipe Drains, 36-inch Dia. 

. Reinforced Concrete Pipe Drains, 48-inch Dia. 

. Catch Basins, Type A 

. Catch Basins, Type B 

. Catch Basins, Type C 

. Catch Basins, Type D 

. Headwalls 

. Runway Markers 

. Corner Markers 

. Purnishing and Installing Auxillary Platform 
Painting Beacon Tower 

. Electrical Work 

. Fencing 


TOTAL...... 


2288 


Fr | tb 
CO > 93.60 C1 BD BO a ee 


3 


- 


SSAA aone 
~ 
COaQwnre tb 
-_ 
boii 
s3ss88 


HARSSamwwr 
33333383335 


bo 
3 


S888ssSssesage 


38 
: 
a3 





Concrete Mat’ls & Const. Co., Cedar Rapids, Iowa 

Hamilton Construction Co., Kansas City, Mo 

Chernus Construction Co., St. Louis, Mo 

Porter-DeWitt Construction Co., Wappapello, Mo 

Scherrer & Bennett Const. Co., 

Samuel Kraus Co., St. Louis, Mo 

. Missouri Petroleum Products Co., Clayton, Mo 

. O'Dell & Riney Construction Co., Kirkwood, Mo...... ......--sseeeeeeees Oo nulewemdquy ten atthen«ce Vas 
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engine . 
hp. at 2600 R.P.M. 







Model VE-4 -_ 
4 cycle 4 cylinder V-type, : 7 4 LAY SA F F 
heavy-duty, air-cooled - " ao . 
i . . delivers 22 ‘ ee 






PLACE ORDERS FOR 
SPRING DELIVERY 













*« 1942 orders are already pouring in. Recognizing that the 
It figures out this way: 22 hp. packed shortage of materials and skilled man-power is handicapping 
manufacturers, alert buyers of “Black Toppers,” are getting 
in line this Fall to avoid delay next Spring. 






into a 285-lb. heavy-duty engine, or 









13 Ibs. of compact engine weight for each husky horse- 





While conditions are such that no guarantees can be made 





power. That's the sensational Wisconsin VE-4! today regarding delivery, if you can estimate your require- 
’ ments and place your orders now, we'll do everything in our 

Harness this eager, dependable power to your kind of power to make delivery early in 1942! 
equipment and the kind of work you SEE YOUR DEALER or write us today for copy of 





want it to do . . . the way it should “Foto-Facts” pictorial catalog. E. D. Etnyre & Co., Oregon, 
Illinois, U. S. A. 







be done. Detailed data on request. 
Write: Dept. H-12 


ISCONSIN 
MOTOR CORPORATION TOPPER 
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World's Largest Builders of Heavy-Duty Air-Cooled Enaines 


TRACTOR RIMS” 


(RENEWABLE) 









MANGANESE 
STEEL 


Substantial savings for busy tractor 
operators . . . Replace worn rims of 
sprockets and idlers with renewable 
Alloy-Manganese steel rims . . . They're 
abrasion-resistant, longer lasting and 
cost much less .. . Easily applied to old 
hubs ... Welding instructions furnished. 




















Write for Bulletin No. 115 


ALLOY STEEL & METALS CO.- 


1862 E. 55TH ST. LAfayette 0181 LOS ANGELES, CALIF. 


Manufacturers of PACIFIC CRUSHING & SCREENING UNITS @ PACIFIC SLUSHING SCRAPERS & 7 
SHEAVE BLOCKS @ ALLOY-MANGANESE MILL LINERS & CRUSHER JAWS © PACIFIC ROCK BIT 
GRINDERS © HAND WINCHES @ CRAWLER SHOES, TRACTOR RIMS and other Wearing Parts 


ADDED LIFE for Sprockets and Idlers at Lower Costs 
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The price is in the City’s trucks at 
the asphalt plant. The contract re- 
quires that the Midwest Paving Com- 
pany be prepared to furnish hot 
sheet asphalt at any time during the 
day during the period of the con- 
tract. For this reason the price of 
$7.14 is considered exceptionally low. 
The City of Kansas City, Missouri, 
should consider itself fortunate to 
be able to buy on this basis at the 
above price. 

R. B. Wills Dies.—Mr. R. B. Wills, 
Chief Engineer of the Kansas State 
Highway Department died in St. 
Luke’s Hospital, Kansas City, Mis- 
souri, October 31, 1941. Mr. Wills 
was 45 years old. Last August he 
suffered a stroke and was taken to 
Mayo’s at Rochester, Minnesota, 
where he underwent treatment. In 
the forepart of October he returned 
to Topeka, Kansas, where it was 
thought that he was improving, Just 
before his death he was taken ill and 
rushed to Kansas City where he died. 
Mr. Wills had been with the Kansas 
State Highway Department more 
than 20 years. He was assistant 
division engineer at Hutchinson, 
Kansas, from 1920 to 1929 and divi- 
sion engineer there from 1929 to 
1933. He became assistant mainten- 
ance engineer at Topeka in 1933 and 
engineer of construction in 1934. He 
was manager of state highway plan- 
ning from 1936 to 1937, engineer of 
design from 1937 to 1939, at which 
time he became chief engineer of the 
highway department. Mr. Wills was 
@ member of the American Society 
of Civil Engineers and the Kansas 
Engineering Society. It it with con- 
siderable regret that we announce his 
death, as all of the contractors and 
engineers throughout this territory 
thought a great deal of him. His 
name will go down in _ history 
throughout this district as one of the 
finest men that the Highway in this 
section has ever had. 


Survey Completed.—Mr. A. J. Kav- 
enaugh, Secretary-Manager of the 
Oklahoma Good Roads Association, 
Cotton Exchange Building, Okla- 
loma City, Oklahoma, has just fin- 
ished several surveys covering pave- 
ment including stabilized bases on 
several highway and airport jobs. 
Recently a prominent paving engi- 
meer made the statement that he 
considered these reports as good, if 
not better, than any he had ever 
seen. Mr. Kavenaugh is to be con- 
gratulated on the fine work he is do- 
ing. The Oklahoma Good Roads As- 
sociation is an organization main- 
tained for the betterment of roads 
throughout the State of Oklahoma. 
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New Equipment and Materials 


LeTourneau Builds Seraper 
for Wheel Tractor 


R. G. LeTourneau, Inc., announces 
the Model DLS Carryall Scraper, with 
a rated capacity of 8% cubic yards 
struck and 11 heaped yards, for use 
with the new “Caterpillar” four-wheel 
tractor. 

The Model DLS is very similar to 
the Model LS, which has proved suc- 
cessful with the Model C Tournapull. 
Chief changes are in the yoke for 
mounting on the pulling tractor and 
the position of the Power Control 
Unit. Cutting edge is 8 ft. 6 in. With 





the apron cable dead ended on the 
apron, all hoist and unloading cables 
are now placed up and out of the dirt, 
eliminating abrasive cable wear. 

The Model DLS is operated by cable 
from a standard LeTourneau Power 
Control Unit, specially adapted for 
use with the new “Caterpillar” wheel 
tractor. 
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New Pile Driver 
Attachment 


A new rugged, yet light, lattice type 
pile driver attachment developed by 
the Buckeye Traction Ditcher Com- 
pany, Findlay, Ohio, greatly increases 
the utility of their Clipper Crane. 

The leads of the unit are suspended 
from the boom point sheave shaft and 
are secured in such a way that they 
can be quickly unhooked. Leads or 
gibs are 30 ft. long and of heavy 
channel steel construction. The drop 








hammer weighs 2,000 Ibs., is quickly 
reeved and responds instantaneously 
to the vacuum power control by 
means of which it is operated. An 
impact resistant pile cap is designed 
to guide and protect wood piles being 
driven. Pilot and hammer are readily 
transported by truck. 


Pile driver units are available with 
the Model 50, 5-ton; Model 60, 6% 
ton or Model 70, 7 ton Clipper Cranes, 
any of which will readily hoist wood 
or steel piles into position for driving. 
All three models are quickly con- 
vertible to shovel or trench hoe or can 
be rapidly reeved for clamshell bucket 
or dragline operation. All operations 
in the working cycle of all attach- 
ments are by smooth, vacuum power 
control. Further information is avail- 
able on request. 
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Medel 205 WM Mobilerane 
Is Announced 


THE OSGOOD COMPANY of Mar- 
ion, Ohio, in announcing the new 
Model 205WM MOBILCRANE, has 
taken another step towards complet- 
ing their line of one-man, one-motor 
operated, pneumatic tired wheel 
mounted cranes. To date, The Os- 
good Company has placed on the 
market 15 and 20 ton MOBIL- 
CRANES. Now, they have available 
the model 205WM MOBILCRANE, 
which is of the 6 ton class. 





The Model 205WM MOBILCRANE 
was developed to fulfill the need for 
@ small, mobile unit, which would 
travel quickly from job to job, be 
easy to handle on the road and at 
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“SPRAY MASTER” PRESSURE DISTRIBUTOR 


it's the most Modern Pressure 
Distributor made today. Ex- 
clusive Features give speed 
of operation and assure 
100% Efficiency. Be sure 
your next Distributor is a 
‘Spray Master.” 











mc JAEGER “SURE 
cascry PRIME” PUMPS 


LIGHT . Prime faster. pump full volume. pump 
PUMP ON more hours. 11/."", 2°*, 3°, 4°’. 6°". 8". 
10”; capacities to 240.000 G.P.H. Send 

MARKET for catalog. The Jaeger Machine Co.. 

; 223 Dublin Ave.. Columbus, Ohio. 



































“BERG” FLEXIBLE SHAFT EQUIPMENT 
For Construction and Industrial Applications 
Concrete Surfacers, 
Concrete Vibrators and 
Hi-Way Surfacers—for 

concrete construction. 
Cleaning, grinding, wire brush- 
ing, sanding po polishing 
equipment—for use on wood 
Concrete and metal surfaces. 
Available in electric motor and gasoline engine 


VIBRATORS and GRINDERS driven models. 


Write for Circular on types, sizes and Prices 


axuart White Mig. Co. InDiana THE CONCRETE SURFACING MACHINERY CO. 














Write Department C 







CINCINNATI OHIO 









































MATERIAL DISTRIBUTOR 
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For complete infor- 
mation regarding 
the material dis- 
tributor above 
shown, write direct 
to the Municipal 
Supply Company, 
South Bend, Ind. 










POWERED BY 


Continental RED SEAL ENGINE 








Dependable Red Seal Power is dependable every hour over a long period of 
useful life. That is why contract operators who must produce on schedule 
and who must produce economically, specify Continental Red Seal Engines. 







[ontinental Motors (orporation 
MUSKEGON, MICHIGAN 
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work, be operated by one man, and 
powered with but one motor. The 
Model 205WM has a wide range of 
speeds for traveling, has hydraulic 
steering, mechanical hydraulic brakes 
on rear wheels, and other features 
that lend to its mobility and use- 
fulness as an excavator and material 
handler. 

For information concerning the 
many other mechanical features of 
this machine write the manufacturer. 
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New Ozalid Medel “B” 
Whiteprint Machine 


Ozalid’s new Model “B” Whiteprint 
machine, especially designed to meet 
industry’s heaviest print making de- 
mands, is capable of producing fin- 
ished whiteprints at speeds up to 
20 per minute. 

This newest Ozalid Whiteprint ma- 
chine contains such features as syn- 
chronized printing and developing, 
permitting the use of continuous 
yardage as well as cut sheets ...a 
temperature control for the printing 
cylinder so that the entire range of 
Ozalid sensitized materials can be 
printed with maximum results. 

Other distinctive features claimed 
include front or rear delivery of 
prints an adjustable burner 
shade to permit running prints of 
varying opacity without changing the 
printing speeds ... an automatic 
air pickoff and an effective 
blower hook-up. 

The Model “B” combines printer 
and developer in one compact unit. 
It uses all of Ozalid’s complete line 
of standard sensitized: materials, 
transparent materials including foils, 
and specialties — paper coated on 
both sides, air mail weight paper, 
paper laminated on cloth and opaque 
cloth. It was placed on the market 
by Ozalid Products Division, General 
Aniline & Film Corporation, Johnson 
City, New York. 
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New Medel MD6 Trackson 
Pipe-Layer 


Trackson Company announces a 
new Model MD6 Pipe-Layer ...a 
tractor side-crane that mounts on 
the new “Caterpillar” D6 model and 
takes full advantage of the increased 
power, ease of control and other im- 
provements built into this latest 
“Caterpillar” Tractor. 

The new MD6 Pipe-Layer has a 
lifting capacity ranging from 17300 
Ibs. at 12 ft. overhang, to 23,700 Ibs. 
at 4 ft. overhang, and is one of a 
complete line of Trackson Pipe- 
Layers available with lifting capac- 
ities up to 67,000 Ibs. 

The newly announced Model MD6 
Trackson Pipe-Layer is shown here. 
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Bulletin 459, available from Track- 
son Company, Milwaukee, or from 
“Caterpillar” dealers, presents com- 
plete details. 
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Anchor Type Elastic 
Stop Nuts Now Available 


Following the successful use of 
their anchor type nuts in aircraft 
construction, Elastic Stop Nut Cor- 
poration, 2332 Vauxhall Road, Union, 
New Jersey, now offers these nuts 
for blind-mounting applications on 
general industrial equipment. 

Designed to provide  vibration- 
proof fastenings for removable plates 
used to cover hand holes, access and 
inspection openings, and for other 
blind mount attachments, anchor 
nuts are permanently riveted to the 
inside of the structure. The bolts, 
which are inserted from the outside, 
pass first through the removable 
plate, thence through the structure 
into the stationary nuts. 

These nuts are offered in a wide 
range of size, material, and thread 
system, every nut incorporating the 
basic Elastic Stop self-locking fea- 
ture, a fiber locking collar which is 
an integral part of each nut. 

A further explanation of the Elas- 
tic Stop self-locking principle, and 
a complete listing of the anchor nuts, 
are contained in a fully illustrated 
catalog which will be sent upon re- 
quest to the manufacturer. 


New Level Indicator for 
55-Gallen Drums 


A simple float indicator which 
shows the level of liquid in a drum 
has been placed on the market by 
U-C Indicator Sales, Milwaukee, Wis. 
The device consists of a cork float 
mounted on wire rods, the level of 
which is indicated on a gauge in- 
stalled on the external fitting. This 
fitting takes the users faucet or 
spigot. 

v 
Iee Remover Products 
Improved 


Tamco Ice Remover, manufactured 
by Tamms Silica Company, 228 N. 
La Salle Street, Chicago, Illinois, has 
now been made even more effective 
according to the manufacturer. It 
is stated that a new ingredient has 
been added that speeds the thawing 
process. Even at extreme sub-zero 
temperature, ice loosens from side- 
walks, eave troughs, drains, etc., for 
instant, easy removal. Tamms Double 


* Duty Ice Remover, has also been im- 


proved with the addition of a new 
faster acting abrasive that embeds 
itself in the ice more quickly—and 
prolongs its effectiveness. Any icy 
surface, regardless of low tempera- 
ture becomes slip-proof the minute 
compound is sprinkled on. High 
winds will not blow it away. Neither 
product is injurious to concrete or 
lawns, and they do not leave white 
deposits when ice melts away. 








WITH THE MANUFACTURERS 


New Diamond Product 


Diamond Iron Works, Inc., has an- 
nounced it has taken over Porta 
Crane and that the line of portable 
hoists will be offered as Diamond 
Porta Cranes. 
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Open New Office 


National Automotive Fibres, Inc., 
announce the establishment of a new 
sales office for their construction ma- 
terials department at 101 Park Ave- 
nue, New York City. 
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Four Companies Join 
Asphalt Institute 


Four asphalt producing companies 
were elected to membership in The 
Asphalt Institute at the recent Board 
of Directors’ meeting held in San 
Francisco, it has been announced by 
Herbert Spencer, President of the 
Institute. The new members bring 
the total of companies constituting 
Asphalt Institute membership up to 


1941 


29. Following is a list of the com- 
panies elected: 
Home Oil and Refining Com- 
pany, Great Falls, Montana. 
Husky Refining Company, Cody, 
Wyoming. 
Independent Refining Company, 
Billings, Montana. 
Yale Oil Corporation, Billings, 
Montana. 


The Asphalt Institute is a national 
association of asphalt producers, de- 
signed to develop the product and 
extend its uses through promotion, 
engineering activities and research. 
In the national emergency, it has 
also been geared to fullest coopera- 
tion in the construction of airfields, 
access roads and the strategic mil- 
itary net-work. 
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L. C. MeAnly Appointed 


L. C. McAnly has been appointed 
Works Manager of the Fruehauf 
Trailer Company, Detroit, according 





to an announcement made by Har- 
vey C. Fruehauf, President. McAnly 
has been in charge of manufacture 
for the Rockwood Manufacturing 
Company of Indianapolis, makers of 
power transmission equipment, for 


several years. 
Ww 


D. J. Shelton Now Heads 
The Marion Steam Shovel 
Company 
At a meeting of 
the Board of Di- 
rectors of The 
Marion Steam 
- Shovel Company, 
' Marion, Ohio, held 
in New York re- 
cently, D. J. Shel- 
ton, Vice-Presi- 
dent of the com- 
pany, was elected 
President and General Manager. The 
appointment was to succeed J. H. 
Watters, who has resigned to accept 
the Presidency of the Union Asbestos 
and Rubber Company of Chicago, 
Illinois. Mr. Watters will continue to 
serve as a member of the Board of 
Directors of The Marion Steam 

Shovel Company. 

Alex Gibson, Treasurer of The 
Marion Steam Shovel Company was 
elected Vice-President of the com- 
pany to fill the vacancy in that office 
created by the advancement of Mr. 
Shelton. Mr. Gibson will cc™'timue 
to serve the company as Tre. urer. 

Mr. Shelton is assuming his new 
duties immediately, taking over the 
management of a company for which 
he has worked for 32 years. Starting 
in as a shop maintenance man, he 
advanced steadily to Assistant Chief 
Engineer, a position he held for five 
years. He was then made Chief En- 
gineer. He held this post for two 
years and was then advanced to 
Vice-President of the company. As 
Vice-President, Mr. Shelton was at 
first in charge of sales and engineer- 
ing, a responsibility which was later 
extended to virtually every depart- 
ment of the company. 

One of the first appointments to 
be made by Mr. Shelton upon taking 
over his new office was to place John 
P. Courtright in full charge of Mar- 
ion’s sales as Director of Sales. Mr. 
Courtright has been Sales Manager 
of the company since 1937. 
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New Advertising Manager 
Named by Chicago 
Pneumatic 


Promotion of Joseph A. Sullivan, 
assistant publicity manager of Chi- 
cago Pneumatic Tool Co. to advertis- 
ing manager has been announced by 








Leslie S. Gillette, sales development 
manager. Joining the Chicago Pneu- 
matic organization in 1928, Mr. Sulli- 
van served until 1932 as head of the 
direct-mail division of the company’s 
publicity department. From 1932 until 
1935, Mr. Sullivan was with Sweet’s 
Catalog Service division of the F. W. 
Dodge Corporation as copy chief. In 
1935, Mr. Sullivan rejoined Chicago 
Pneumatic as assistant publicity man- 
ager, responsible for the creation and 
production of all sales literature per- 
taining to the company’s diversified 
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line of products. Due to the greatly 
widened scope of its activities, Chi- 
cago Pneumatic’s publicity depart- 
ment was recently reorganized as the 
sales promotion and advertising de- 
partment under the direction of Mr. 
Gillette, to whom Mr. Sullivan will 
report. Previous to his association 
with Chicago Pneumatic and F. W. 
Dodge Corporation, Mr. Sullivan was 
assistant advertising manager of 
Columbia Phonograph Corporation 
and copywriter with the Biow Com- 
pany, advertising agents. 





































ROADS AND 


SiSALKRAFT 





STOPS THEM ALL 
Before They Stop You 


Nothing else as practical and econom- 
ical for covering up—closing in—keep- 
ing work going in spite of the weather. 
SISALKRAFT is the tough, waterproof, 
windproof, sisal-reenforced paper of 


endless uses. For example: 


Temporary closures — steam-curing 


concrete — covering machinery and 


materials — covering aggregate to be 


heated by steam. 


Available in rolls and blankets of al- 
most any width. Inexpensive and dur- 


able. Have some on every job! 






San Francisco . . 








“Co, 





205 W. Wacker Drive 
ceoesee 101 Park Avenue 
55 New Montgomery St. 
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Repairs and Replacements. — An 
interesting 4-page folder has been 
issued by R. G. Le Tourneau, Inc., 
Peoria, Ill., describing the manufac- 
turers welding rod, wire rope, special 
steels, scraper blades, repair trucks 
and services. Copies are available 
on request. 

Dust Control System.—The Kadco 
system of dust control is described 
in an unusual 6-page bulletin which 
gives complete details and specifica- 
tions. Kadco Corporation, Long Is- 





New Trade Literature 


land City, N. Y., is the manufacturer. 


Safety Shoes—Catalog No. 9 has 


recently been produced deseribing the 
line of rubber boots and shoes with 
steel safety toe manufactured by 
Lehigh Safety Shoe Co., Inc., Allen- 
town, Pa. The possibility of the re- 
duction of accident frequency and 
severity through the use of such 
safety items should be thoroughly 
investigated by the construction 
industry. 





Rarmarnco 


HORIZONTAL DRILLS 


Stop ... 





AND THINK! 


Parmanco Drills have convinced 
owners of their true value— 
Im the Coal field, the Iren range, the 
Utility and the Contracting field. 


We build a model for every need. 
Parmanco Drills are new in their fourth year of suc 


cessful operations. 


WRITE 


US YOUR DRILLING PROBI 


EMS 


PARIS MANUFACTURING CO., INC. 


PARIS, 


ILLINOIS 
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Ice Control.— With the need for 
uninterrupted and safe winter traffic 
assuming even greater importance 
than ever this year, engineers and 
public officials will be interested in 
the latest manual on highway ice 
control issued by the Calcium Chlor- 
ide Association. This new, fully il- 
lustrated bulletin, based on the prac- 
tical experiences of nearly every ice- 
fighting state, covers all prases of 
ice control practice—from organiza- 
tion of the skidproofing program to 
actual use of methods, materials and 
equipment. 


Copies of this 36-page handbook, 
in convenient pocket size, are avail- 
able without charge by addressing 
the Calcium Chloride Association, 
4145 Penobscot Bldg., Detroit, Mich.., 
and asking for Bulletin No. 27. 


Scraper—One of the newest high 
speed earthmoving equipment on the 
market today is that combination 
outfit, the “Caterpillar” Diesel DW-10 
Tractor and La Plant-Choate CW-10 
“Carrimor” Scraper. A new booklet, 
completely illustrated, describes the 
scraper thoroughly and has just been 
released by La Plant-Choate Manu- 
facturing Co., Inc., at Cedar Rapids, 
Iowa. The booklet is 16 pages in two 
colors and tells of the history and 
development of the scraper and de- 
scribes the many design features, the 
bowl, hydraulic system, wheels and 
brakes. Included also is a section on 
the * /-10 “Carrimor” Scraper which 
is the same machine with front 
wheel assembly for use with track- 
type tractors. 

Copies of the booklet may be ob- 
tained by writing the manufacturer 
or nearest dealer. 


Friction Material.—A large illus- 
trated brochure, recently issued, pic- 
tures numerous modern types of 
Gatke Friction Materials for all 
requirements of excavating, road 
building, and construction equipment, 
as well as trucks, rtactors, trailers, 
etc. 


Included are Moulded Brake Blocks 
and Lining, Woven Brake Lining, 
Woven-Moulded Brake Lining in 
Sheets, Swinging Frictions in all 
shapes and sizes, Clutch Facings 
from 14 feet to 2 inches in diameter, 
Cone Type Clutch Facings, Gear 
Type Clutch Facings with integrally 
moulded teeth, and Moulded Clutch 
Block. 


For a copy write to the Gatke Cor- 
poration, Chicago. 

Screen Cloth—A new 8-page bul- 
letin describing their line of woven 
wire screen cloth has been issued by 
Robins Conveying Belt Company, 
Passaic, N. J. The metallurgy of 
wire is described and other valuable 


information given such as the differ- 
ence between “space” and “mesh,” 
wire sizes, types of Robins screen 
cloth and its specifications. When 
writing ask for Bulletin No. 113 and 
mention this publication. 

Construction Heaters.—Catalog 234 
describing the Aeroil Burner Com- 
pany line of kerosene burning 
heaters, torches and burners for 
winter use on construction jobs is 
now being distributed— copies are 
available at the main office in West 
New York, N. J., or at the various 
branch offices of the manufacturer. 

Slusher Scrapers and Sheave 
Blocks.—Two bulletins have been re- 
ceived from Alloy Steel & Metals Co., 
1862 E. 55th St., Los Angeles, Calif. 
Bulletin 95A describes the Pacific all- 
manganese steel scrapers for use with 
small portable slusher hoists. Bul- 
letin 96A describes the manufactur- 
er’s line of sheave blocks and anch- 
ors. Copies are available on request. 

Pavement Breaker.—A bulletin de- 
scribing the recently announced 
small sized pavement breaking ma- 
chine for both inside and outside 
work has been issued by the manu- 
facturer, Rapid Pavement Breaker 
Corporation, 607 De Grau St., Brook- 
lyn, N. Y. The two types of pneu- 
matic junior machines are described. 

Hydraulic Control—Monarch Hy- 
Rocket hydraulic Power Control is 
described in a small folder recently 
has been issued by the manufacturer 
Monarch Road Machinery Company, 
Grand Rapids, Mich. The device de- 
scribed takes its power from the fan 
belt of the trucks or tractor and pro- 
vides a means for the operation of 
snow plows, truck maintainers and 
similar equipment. 

Heating Equipment.—A broadside 
has just been received from Little- 
ford Bros., 457 E. Pearl St., Cincin- 
nati, Ohio, describing that company’s 
line of heating equipment for cold 
weather concrete construction. In- 
cluded is a handy concrete tempera- 
ture table in addition to a description 
of the Littleford line of heaters. 

Bridge Railings—A booklet discus- 
sing the design and construction of 
bridge railings has just been pub- 
lished by the American Institute of 
Steel Construction, 101 Park Ave., 
New York, N. Y. Sketches show 
typical details of various types of 
structural steel railings which have 
been designed in accordance with the 
requirements given in the booklet. 
In these requirements the Public 
Roads Administration concurs. Copies 
are free to interested persons. 

Jaw Crushers.—A single sheet bul- 
letin entitled “You Neew a Big Pri- 
mary to Crush Big Rock” illustrates 
and describes the Cedarapids 25 x 40 


Portable Jaw Crusher and Heavy 
Duty Steel Apron Rock Feeder. Two 
action pictures show this equipment 
in operation, one with an electric 
motor for power and the other pow- 
ered by a diesel engine. Important 
features and complete specifications 
are given. This specification sheet 
may be obtained by writing direct 
to the Iowa Manufacturing Company 
or from any Cedarapids dealer. 
Steel Forms.—A new catalog on 
steel forms for concrete pouring has 
been issued by the Blaw-Knox Com- 
pany, Pittsburgh, Pa. The sixty-page 
booklet is profusely illustrated and 
there are construction photographs 








of many of the big-name concreting 
projects now under way, or just re- 
cently completed. Included in the 
descriptions are forms for circular, 
elliptical, horseshoe shaped and box 
shaped conduits, vehicular tunnels; 
walls, piers, dams, caissons, and 
bridge centering—and the new Blaw- 
Knox latch type hand handled forms 
are described and illustrated. Copies 
of the catalog (No. 1836) may be had 
by writing the Blaw-Knaw Division 
of Blaw-Knox Company. 
Broom.—The Iowa Manufacturing 
Company of Cedar Rapids, Iowa, has 
just issued a new specification sheet 
illustrating their new Cedarapids 








COAL TARY 


PRODUCTS 


holds 


BITUVIA ROAD TAR 


Because of construction and maintenance econ- 
omies and because of its traffic safety BITUVIA 
road tar construction offers distinct advantages to 
the contractor and to the public. Deep penetration 
the aggregate firmly for long 
BITUVIA is easily applied. It is highly resilent 





service. 


and skid-resistant. Made in seven types to meet any 
Federal, State, County or Municipal spcifications. 


PLASTUVIA CRACK FILLER 


The unusual ability of this filler to withstand a wide range of temperatures 
—from bitter cold to torrid heat—without flow or traffic “pull” in summer, 
or chipping in winter, makes it an outstanding product. The ease with 
which it is applied, and the manner in which it holds tenaciously to con- 
crete and brick surfaces characterize this material. Your inquiry will 
bring you further information about these products. 


REILLY TAR & CHEMICAL CORPORATION 
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ROLLED STEEL 
CONSTRUCTION 
for GREATER 
STRENGTH 
and SPEED 










































“NOW WE'RE ALL HAPPY ! 
— THE BOSS BOUGHT A 
NEW WILLIAMS BUCKET” 








“| have been operating cranes for 10 
years,” writes A. G. Grupe, veteran 
crane operator for the Edison Fuel and 
Materials Co., Chicago, “and have 
never used a better bucket. The boss 
always has a big smile when he sees me 
come up with material spilling over 
the sides.” 


Operators and bosses all prefer Wil- 
liams. Williams Welded Construction 















faster work ... more yardage! Williams 
buckets operate year in and year out 
with practically no cost for mainten- 
ance and repairs. 


Distributors in all parts of the coun- 
try. Write for Free Bulletins on any 
of the 11 types of Williams Buckets. 


THE WELLMAN ENGINEERING CO. 


7003 Central Avenue Cleveland, Ohio 


WILLIAMS 
Bucktls 


built by WELLMAN 











means longer wear . . . less breakage; | 





“Traction Broom.” This new bulletin 
shows three views of the equipment 
and describes its operation and spe- 


‘cial features. Ratios of travel and 


broom speed are given. The complete 
specifications are listed. Copies of 
this bulletin are available on request. 

Jaw Crusher.— Bulletin No. A-4, 
just released by the Iowa Manufac- 
turing Company of Cedar Rapids, 
Iowa, describes and illustrates exclu- 


| sive features, construction details and 


design of Cedarapids Roller Bearing 
and Plain Bearing Jaw Crushers. Dif- 
ferent jaw styles and types are shown 


| and a chart is furnished for deter- 
| mining the average percentage ex- 


pectancy. Specifications for the com- 
plete range of sizes from 9” x 12” to 
25” x 40” are given. The bulletin has 


| eight pages and is printed in two 


| 
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colors. Copies of the bulletin may be 
obtained by writing direct to the 
manufacturer or this magazine. 
Calcium Chloride.— The Calcium 
Chloride Association announces the 
publication of a new bulletin, No. 26, 
titled, “Soil - Aggregate Stabilization 
and the Use of Calcium Chloride for 
Military Roads and Airport Run- 
ways.” It is designed to cover the 
fundamental phases of dustlaying, 
surface consolidation and base stabili- 
zation. Construction details are given 
on projects at an Army airport and 
at a munitions plant. The use of cal- 
cium chloride in concrete work for 
military purposes is also discussed 
briefly. Free copies of Bulletin No. 26 
may be secured by addressing the 


Calcium Chloride Association, 4145 | 


Penobscot Bldg., Detroit, Mich. 


Jaw Crushers.— The two sizes of 
Pacific jaw crushers (15 in. x 28 in. 
and 15 in. x 38 in. primary breakers) 
are fully described and illustrated in a 








new folder. Copies may be secured | 


from the manufacturer, Alloys Steel & 


Metals Co., 1862 E. 55th St., Los An- | 


geles, Calif. 


Crusher.—The Iowa Manufacturing 


Company, of Cedar Rapids, Iowa, in 
their new bulletin K-2, describe and 
illustrate the Cedarapids “Kubit” Im- 
pact Breaker. The bulletin is eight 
pages and is printed in two colors. 
The product, the machine and tests of 
the product are thoroughly discussed. 


| Construction features are well illus- 


trated and operating advantages are 
carefully defined. Typical installa- 
tions of the “Kubit” are shown. 
Dimensions and specifications of the 
four sizes of “Kubit” Breakers are 
included in the catalog. Copies of this 
bulletin may be secured by writing 
direct to the manufacturer or to this 
magazine. 
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OFFER YOU 
IMPORTANT 
ECONOMIES 


ELIMINATE WASTE 


The Monotube Method 
provides cast-in-place 
concrete piles of the ex- 
act length to meet each 
job requirement. After 
driving the main lower 
tapered section, con- 
stant taper extensions 
are added to obtain the 
necessary total length. 
Installation is simple 
and speedy. Any num- 
ber of extensions, which 
areavailablein 12”,14”, 
16” and 18” diameters, 
can be added in this 
manner. Extendable 
Monotubes up to 125 
ft. in length have been 
installed successfully. 




































































PERMIT DRIVING IN 
LOW HEADROOM 


Low headroom presents 
no problem with Ex- 
tendable Monotubes. 
Installation in two or 
more sections, as de- 
scribed above, permits 
fast, efficient driving in 
restricted areas. 













































PROVEN MONOTUBE 
FEATURES 


Extendable Monotubes 
are light weight for 
easy handling, require 
no core or mandrel, can 
be driven with stand- 
ard crane, leads and 
hammer, and lend 
themselves to thorough 
inspection after driv- 
ing. Write today for 
complete information. 















































THE UNION METAL 


MANUFACTURING CO. 
CANTON, OHIO 
















Belt Conveyors.—The booklet of 24 
pages just issued by the Pioneer Engi- 
neering Works of Minneapolis, is a 
comprehensive illustrated statement 
of material conveyors made by this 
firm. There are many tables and full 
specifications, with drawings of the 
details of construction, and data on 
the capacity of various sizes of in- 
stallation. Photographs show both 
portable units and permanent in- 
stallations. 


Welding for Hard Surfacing and 
Repairs.—‘Amsco Welding Products” 
is the title of a 12-page booklet de- 
scribing many modern uses of welding 
in the reclamation and repair of 
equipment and in hard surfacing. The 
text is systematically arranged and 
profusely illustrated. Write to Amer- 
ican Manganese Steel Division of The 
American Brake Shoe and Foundry 
Co., Chicago Heights, Il., for Bulletin 
No. 941W. 


Diesel Power Units.—A new booklet 
has been published by Caterpillar 
Tractor Co., Peoria, Ill. Problems 
solved by application of Diesel power 
are discussed, and installations por- 
trayed. The book deals with savings 
effected in a multiplicity of fields— 
irrigation, mining, cotton ginning, 
powering sawmills, milling flour, light- 
ing construction jobs, drilling, feed 
milling, lumber finishing, poultry 
hatchery, construction equipment, ice 
and refrigeration, Marine Engine, 
heavy-duty hauling, sand, gravel and 
crushed rock, shovel, creamery, oil 
pumping, hammer mill, machine shop 
and locomotive. In requesting copies 
of this booklet ask for Form 6636. 


Clam Shell Bucket.—A bulletin just 
published by The Hayward Company, 
50 Church St., New York, N. Y., de- 
scribes in detail the new Hayward 
Class K-6 digging type clam shell. 

Tractor Shovel—The White Manu- 
facturing Co., Elkhart, Ind., has is- 
sued a circular illustrating and de- 
scribing the White loaders for wheeled 
tractors. Ask for Circular 36. 


Bullgraders and Bulldozers—A 24- 
page bulletin has been issued by the 
Bucyrus-Erie Co. on its new line of 
hydraulic bullgraders and bulldozers 
for International Tractors. Sixty pho- 
tographs, plus drawings and diagrams 
“tell all” about construction details 
and design features. Actual field 
action shots tell the story of features 
turned into performance on the job. 
Complete specifications on bullgraders 
and bulldozers for International Trac- 
Tractors TD-6, TD-9, TD-14 and 
TD-18 are given in the bulletin, cop- 
ies of which may be obtained by 
writing to Publicity Department, 
Bucyrus-Erie Co., South Milwaukee, 
Wis. 
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Serving America in 





Read Construction 











Has a crushing range 

from 2 1/2 inch aggregate 
to as fine as 
agricultural 
lime dust. 





The Two- 
in-One 












Adjustable 
Crushing Range 





















The Popular Portable Two-in-One 
Hammer Crusher. The ideal unit 
for farm-to-market road work. 







The above portable unit showing mount- 
ing on heavy steel trucks with folding 
bucket elevator, ready for traveling—the 
most durable design and very popular 
with contractors when operating from 






Cross Section View 
STATIONARY HAMMER CRUSH- 
ER from 1 ton per hour to 500 

tons per hour capacity 














We Will Send You 


CRE 


Free On Request 








CUT MOWING COSTS 






















With SILVER KING 
Do fast, economical mowing on the level or In the 
rough with Silver King, the mowing unit that's 
ENGINEERED for the job. Write for details. 


THE FATE-ROOT-HEATH CO. 
Plymouth, Ohio 






The Favorite Mowing Unit for City 


County and State Highway Departments 





quarry to quarry. 


“GRUENDLER’S Long Experience—Sturdy Construction 
has been proved best by test, with Creater Profits to Users” 


we PAV EME J 
UWlustrated Catalog GRuENDLER CRUSHER & PULVERIZER CO. 
2915-21 Market St., St. Louis, Mo. 





Seasons Greetings 
A Very Merry Christmas 





A Happy New Year 


will be assured to those contractors, 
highway engineers and municipalities 
who insist upon using only AEROIL 
Road Building, Maintenance and Repair 
Oilburning Equipment for 1942. Why not 
write TODAY for a complete, handy. 
pocket-sized catalog No. 240R. Sent FREE 


upon request. 




















AEROIL BURNER CO., INC. 
5711 PARK AVE. WEST NEW YORK, N. J. 
Branches: Chicago, San Francisco, Dallas 




















“56 Years 
Building Better 
Crushers” 
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|FOR DEFENSE 









T IS important that roads be 
kept open for traffic in order 
that material for defense can be 
kept moving. Ross snow plows 
with their famous "SNO-FLO" 
moldboards will do the job. 
There are many models and sizes 
for trucks and tractors to choose 
from. 














Engineered and built by 


The BURCH CORPORATION 


Crestline, Ohio 


Builders of Equipment for more than 
Fifty Years 


Write for Catalog “L” 
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CRUSHING, SCREENING 
and WASHING UNITS 


@ Up te 2000 Tons a Day @ 


Bins 
Pulverizers 
Feeders 
Spreaders 
Kettles 
Conveyors 





Drag-Lines 
“GAYCO” 








UNIVERSAL ROAD MACHINERY CO. 
Kingston, N. Y. 


Canadian Representatives: F. H. Hopkins & Co., Ltd 
340 Canada Cement Co., Montreal, Que., Can 








Outselling All Other Brands 
Waterproofed Tarpaulins 


Distributors Everywhere 


Manufactured by 
H. Wenzel Tent & Duck Ce. 
St. Louis, Mo. 














SURFACE MARKERS 
For STREETS and HIGHWAYS 
“Tha Eyes of the Road” 


Suggestions for your p 
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For Better Roads, put a WORKMAN 
Machine on the job. 3 sizes: 
THE GENERAL ¢ THE SUPER 
THE MASTER 
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Shovel Dippers—Bucyrus-Erie has pub- 
lished a vest-pocket sized booklet on dip- 
pers. Entitled “Shovel Output Begins with 
the Dipper,” the little booklet tells about 
the importance of dippers to shovel output 
and. delivers all the facts about Bucyrus- 
Erie dippers. Copies may be obtained by 
writing to Publicity Department, Bucyrus- 
Erie Company, South Milwaukee, Wis. 


Dippers and Parts—Two new bulletins 
of unusual interest have recently been is- 
sued by the American Manganese Steel 
Division of The American Brake Shoe & 
Foundry Company. 

Described and illustrated in a 24-page 
bulletin, No. 641-D, are design changes of 
the Amsco Renewable Lip Dipper, standard 
present day models and some special types 
of dippers; as well as dipper teeth, lips, 
fronts, backs, doors and other parts de- 
signed to meet specific digging conditions. 

A separate 8-page bulletin, No. 641-S, 
gives complete details on power shovel and 
dragline parts of genuine 13% manganese 
steel. Parts such as dipper stick racks and 
pinions, boom sheaves, crawler  idlers, 
rollers, tumblers, and treads for power 
shovels are shown, as well as other parts 
that are subjected to abrasive wear or im- 
pact in heavy duty service. 

Copies of these bulletins are available on 
request. 


Pipe Culvert—A pocket size catalog of 
24 pages describes the metal arch culvert 
and standard full circle culverts manufac- 
tured by The Firman L. Carswell Mfg. 
Co. In addition to a description of the 
mechanical features of the product the 
book contains valuable tables on compara- 
tive areas, drainage and excavation. 


Portable Roller. — A folder illustrating 
the use of their roller for patch work has 
been released by Littleford Bros., Cincin- 
nati, Ohio. 


General Catalog. —A new catalog has 
been issued by White Manufacturing Com- 
pany, Elkhart, Indiana, which covers the 
manufacturer’s entire line of machinery for 
the construction and maintenance of roads 
and streets. Copies may be obtained from 
the manufacturer by asking for Catalog 
32-A and mentioning this magazine. 


Scrapers.—A new catalog printed in four 
colors containing 12 pages of information, 
facts and illustrations on the Tournapull, 
Models C and Super C, has been released 
by R. G. LeTourneau, Inc., Peoria, IIl. 
This new booklet gives condensed specifica- 
tions of both Tournapulls, Model C and 
Super C. When writing ask for Form 
TP-104. 


All-Wheel-Drive Catalog. — Marmon- 
Herrington, Indianapolis, Indiana, has for 
distribution their new, two colored, catalog 
of All-Wheel-Drive equipment for trucks, 
commercial cars, and passenger cars. Be- 
sides furnishing engineering features and 
specifications, many pictures are included 
to show the various types of vehicles that 
have All-Wheel-Drive installations. The 
equipment which gives “live power” to all 
wheels is clearly illustrated in a phantom 
view of a chassis installation. Your copy 
will be mailed to you upon request. 
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KEYSTONE 


SNOW PLOW AND 
CINDERING LIGHTS 


DOUBLE FACED LIGHT 
Durable—Powerful 
Weatherproof 


AUTO GEAR & PARTS CO. 
1410 W. Hunting Park Ave. 
PHILADELPHIA, PA 


1 





LA CROSSE 


EDA 
Trailer’ 


4a Crosse /Nakes Them 
Up To 200 Ton 


**x* WRITE OR WIRE «x 


TRAILER & EQUIPT.CO. 


LA CROSSE, WISCONSIN U.5.A. 





MANGANAL 





TRADE MARK REG. U. S PATENT OFFICE 


CAST WEDGE BARS 


FOR REPOINTING MANGANESE 
STEEL SHOVEL TEETH 
STULZ-SICKLES CO. 


NEWARK, NEW JERSEY 
SOLD ONLY THROUGH DISTRIBUTORS 
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Stemming.—A new stemming ma- 
terial which is claimed to increase 
blasting efficiency is described in a 
new folder issued by the manufac- 
turer, National Automotive Fibres, 
Inc. Copies of this bulletin and free 
samples of the product are available. 
Tamping Roller—A 4-page folder, 
explaining the exclusive features of 
their power driven tamping roller is 
being distributed by Contractors Ma- 
chinery Corp. and Trojan Sales Co. 
Patrol Grader. —Contractors Ma- 
chinery Co., Inc., has released a bul- 
letin giving a complete description 
of their utility patrol grader together 
with specifications. Write to this mag- 
azine for copies of this bulletin. 
Cleaning Manual.—An interesting, 
illustrated, 12-page booklet prepared 
primarily for maintenance superin- 
tendents and foremen and packed 
with the latest, up-to-the-minute 
“how to do it” information on clean- 
ing a wide range of road building and 
construction equipment before repair 
and repainting or for regular mainte- 
nance, has just been issued by Oakite 
Products, Inc., manufacturers of spe- 
cialized industrial cleaning materials. 
Copies of this booklet, Form No. 
4253R, are available upon request. 
Concrete Highways and Public Im- 
provements, a publication by the 
Portland Cement Association, con- 
tains several articles on improvements 
and modernization with concrete in 
their November-December issue. One 
of the most interesting explains the 
application of movable divisional fins 
on the Chicago Express Drive in solv- 
ing bottle neck traffic problems. Com- 
plete picture illustrations are given to 
show how the widths of traffic lanes 
are adjusted with the movable fins to 
ease the heavy flow of traffic. Close up 
views show the details of the equip- 
ment. Copies are available upon re- 
quest to the Association at its offices, 
33 West Grand Ave., Chicago, Il. 
Bituminous Mizer.—A bulletin il- 
lustrating and describing a new and 
larger size bituminous mixer in the 
Kwik-Mix line has been released. The 
mixer is designed for service in main- 
tenance departments of states, coun- 
ties and municipalities, as well as for 
contractors who pave driveways, 
parking lots, tennis courts and filling 
station approaches. Copies may be 
secured by writing Kwik-Mix Con- 
crete Mixer Co., Port Washington, 
Wis., and asking for bulletin KM173. 
Paver. — The MultiFoote Single 
Drum 34E Paver is described in a new 
catalog just issued by the manufac- 
turer, Foote Co., Nunda, New York. 
The book is characterized by clear cut 
illustrations of the mechanical feat- 
ures of the machine. Copies may be 
secured from the manufacturer. 
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CLEARING HOUSE 








EQUIPMENT FOR SALE 
TRACTORS 


om “DDH” Hillside Medel Tractor No. 1-L-3082 
th Hercules Diesel 61 H.P. moter, 18” tracks, 
pRB and in very good condition. 
Cat. “60° Tracter in operating condition. 
EARTH HANDLING EQUIPMENT 


Austin-Western 5 yard cable scraper, good condition. 

Austin-Western winch for above scraper, to fit any 
standard crawler tracter. 

Atece & yard scraper with hydraulic attachments for 
Cat. “60°. Geod condition. 


Ball Wagon, 3 yard, werking conditien. 

Page % yard dragline bucket complete, recondi- 
tioned and in excellent condition. Painted red. 
Austin Western 80 Ft. crane boom for Badger Shevel 

with fairleads in good condition. Painted red. 


presser 


Ryan 129 Ft. Grader, eontrelied, leaning frame, 
stee] tired roller Seoriag wheels, in operating 


‘ton. 
Adams 8 ft. Grader with good solid rubber tires, 
oe saaes wheels, painted yellow. Good con- 


CRUSHING EQUIPMENT 
Simplicity 2 deck screen, 3’ x 6’ without screen 
cloth, painted gray, excellent condition. 
Niagera = deck 8’ x 8’ screen with 1” and 1%” 
eloth top deck, %” screen cloth on bettem 
deck. Rebutlt with new bearings. Excellent eon- 


ditien. 
Austin-Western 82” x 14’ revolving screen with 4 
ft. sand jecket. Will be rebuilt and sold with 


heed. M 
Hercules 50 H.P. motor, 4 cyl. Painted red and 
in oT condition. 
Waukesha 4 cyl. 40 H. P. Power unit complete with 
elutch, 10” pulley with Gates No. 210-C “V” 
belte. Painted yellow, very good condition. 
Roi 4 eyl Power unit on skids, ow Pa 
with 2 te 1 reduction gear and clutch, heed si 
No pulley. Painted yellow. In new condition. 

No. 105 Austin Gyratory Crusher with back gear on 
stee! tired trucks. Excellent condition. 


TELFORD EQUIPMENT CO. 
7385 E. Kalamazoo &t., Lansing, Michigan 

















SPECIALIZED SERVICES 


TIRES REPAIRED 


18.00x24 down to wheelbarrow size. 
Fall line of new and used tires. 


WALLACE TIRE SERVICE, Inc. 
2329 S. Michigan Ave. Chicago, Il. 














Rebuilt for Immediate Delivery 
2 Yard Crane 


70’ Boom—Diesel Engine. 
2 years old—Factory Rebuilt. 
JOHN W. PATTERSON CO. 
324 Fourth Ave. Pittsburgh, Pa. 








HOTEL PHILADELPHIAN 
FORMERLY HOTEL PENNSYLVANIA 


DANIEL CRAWFORD, JR., Mgr. 
39th and CHESTNUT STREETS 
PHILADELPHIA, PENNSYLVANIA 


Our courteous and competent staff will give 
you the utmost in friendliness, comfort and 
service. Conveniently located to all stations, 
and only five minutes away from the heart of 
the business section. 


600 ROOMS 
Each with bath from $3.00 up 
RADIOS IN EVERY ROOM 


Lounge and Restaurants 
Unrestricted Parking to 3 a.m. 








Dependable Used Equipment 


1—Gardner Denver single stage compressor, 
= by Buda Engine, 220’ displace- 
BUD nccansecesnes9sashh+0endeeeoers $ 500.00 
1—Ingeresti- Rand Compressor, mounted on 
4 pneumatic tired wheels, latest air flow 
model—only 6 weeks ~ Hert apaiagen 1775.00 
1—Sullivan Compressor Model WJ3—Angle 
Compound—belt type—2 stage—468 CFM 
Displacement ........cceeccsecccseense 1350.00 
1—% yard Northwest Crane No. 3 Crawler 
Powered by gasoline engine—40’ 
Lattice Type Boom—with % yard Wil- 
liams Clam Bucket...........++..ee++ 4500.00 
Shovel front available at extra cost. 
1—tTraylor Reduction Crusher, Model TY, 
ae = x 8”—A-1 condition—ready to 


1800.00 
875.00 


1—10x30 Wheeling Crusher, roller bearing 

jaw type. First-class condition......... 1675.00 
1—10x40 Good Roads Crusher—Jaw 

overhead eccentric—Completely rebuilt. 2850.00 
1—‘‘Caterpillar’’ Diesel D8800 Power Unit, 

4 cylinder, 80 HP, extended shaft and 


outboard bearing 900cbesecegesceosseos 1875.00 
1—*‘Caterpillar’’ D17000 Diesel . mend 
Power Unit—160 HP at 850 4500.00 


1—Fairbanks-Morse Diesel a. ay "500 HP 
at 257 RPM—16” bore 20” stroke— 4 
cylinder with Sa clutch and com 
pressor for starting.......... Price on ce egpiteation 
1—Koehler Gas-Electric Generator Set 
5KVA 120-240 volts single phase, pow- 
ered by 4-cylinder gasoline engine com- 
plete with 32V starting arrangement.. 500.00 
1—“‘Caterpillar’’ No. 10 Motor Grader— 
gasoline—equipped with leaning front 
wheels, 10’ blade, tandem drive with 
GORTEMSE .ccccccccccccccctossccceocess 2450.00 
Extra for scarifier.........++ss+seee0> 150.00 
2—‘‘Caterpillar’’ Motor Graders—Model 212 
Tandem Drive leaning front wheels, 10’ 
blade—latest models—3 months old— 
BD GE ccccccccccccceccececces Each 3375.00 
1—Clyde double drum heavy duty hoist, 
powered by Waukesha 20 HP gasoline 
engine, 3400 Ib. line pull at 136 FPM 595.00 
1—Huber 10-Ton, 3-wheel. Roller, powered 
2, hE cylinder gasoline engine—A-1 con- 
90800004 600000600006 680esences 2250.00 
1—10- ~ Buffalo-Springfield 3-wheel Roll- 
er, latest type, powered by 6 cylinder 
cnaane— Almont like new only slightly 
1—5-ton Galion, 3-wheel Roller, pewered 
by McCormick-Deering gasoline engine 1250.00 
1—LeTourneau Model U-9 Scraper in A-1 
condition—7.7 struck capacity; 10 yd. 
heaped capacity ............seeessees 2975.00 
1—LeTourneau Model G% Scraper—Struck 
Capacity 6.1—Heaped Capacity 6.5— 
PCU not included......,.sccesscccsees 1735.00 
1—LeTourneau Model LS Scraper—8.2 yd. 
Struck \Capacity—11 yd. Heaped Capa- 
city—PCU not included.............- 3600.00 
1—New Holland Vibrating Screen—Size 3’ 
x 8—2 deck—used only 30 days....... 800.00 
1—Dewree- Erie Model 10-B  Shovel— 


Crane Booms—Good condition......... 3750.00 


3750.00 


nd 
Tagline—Factory rebuilt in 1941...... 4000.00 
1—‘‘Caterpillar RD8& Tractor—completely 
rebuilt — equipped with LeTourneau 
double drum power control unit and 
LeTourneau Model JR12 Scraper...... 10,000.00 
1—*‘Caterpillar’’ D6 45 HP Tractor—equip- 
ped with DD PCU and LeTourneau G6 
Scraper—Only used 500 hours......... 5750.00 
2—Vulean No. 1 Steam Pile Hammers—A-1 
COMAIIER. oo cccccccescesers Price on application 
1—Link Reit Model K55 Crane—Powered 
by Climax 6 cylinder gasoline engine— 
ll Mane in 80’—25’ and 2—10’ sec- 


ROY C. WHAYNE SUPPLY CO. 
800 West Main Street 
Louisville, Kentucky 














Sales Agents Wanted 
by 


Manufacturer of Snow Plow Warning 
Light. Those contacting State, County, 
and Township Officials and handling 
noncompeting lines desired. Product is 
well established and well received. 


Address Bex 443, Roads and Streets, 
330 S. Wells Street, Chicago, Ill. 








ROADS AND STREETS, 








1941 
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CLEARING 


HOUSE 








NEW AND USED EQUIPMENT FOR 
IMMEDIATE SHIPMENT 


Subject to Prior Sale 


NEW —32” Cage Mill, 3 to 4” feed, rock or 
gravel, good for maximum 50% crushing. 
40 to 60 tons per hour. 

NEW —Steel Truck and Wheels, equipped with new 
pneumatic tires, tongue for tractor hitch, 
10-ton capacity, for mounting 40 x 20” 
rolls or 15” x 36” Crusher. 

USED—9” x 16” RELIANCE Jaw Crusher, good 
condition. 

USED—Model 101 Type K DAY Limestone Pulver- 
izer, 2 to 8 tons capacity. 

USED—GRUENDLER No. 2 Monster Limestone 
Pulverizer, 4 to 5 tons per hour. 

USED—No. 7 MITTS & Merril Wood Hog, plain 
bearing, 14” x 14” hopper opening, capacity 
5 tons per hour. 

USED—24” x 18” LIPPMAN Portable Limestone 
Pulverizer, with 14° elevator, in excellent 
condition. 

USED—XXB GRUENDLER 24” x 18” welded steel 
Limestone Pulverizer, 6 to 7 tons per hour 
capacity. 

USED—SCHUTTE Type F. Model L, Hammermill 
with or without fan for sawdust, oyster 
shells, ete., in excellent condition. 

USED—GRUENDLER light type, 3’ x 8’ single deck 
Vibrating Screen. 

USED—GRUENDLER 30” x 12” sawdust, oyster 
shell or fertilizer Grinder, slow speed. 

USED—50-16 SUPREME (GRUENDLER) Hammer- 
mill for sawdust, oyster shells, bones or 
fertilizer. 

ONE (1) Factory reconditioned LeRoi RA2P 65-HP 
gasoline power unit. 


STATE FULLY YOUR REQUIREMENTS. 


GRUENDLER CRUSHER & 
PULVERIZER COMPANY 


2915-17 North Market Street 
St. Louis, Missouri 





TRANSITS and LEVELS 


New or Rebuilt 
Sale or Rent 


Headquarters for 
REPAIRS — any make. 
Factory Service. We will 
also buy your old in- 
struments or take them in trade. 

A complete line of Engineering 
Instruments and Equipment for Field 
or Office. Write for Bulletin RS 612. 

WARREN-KNIGHT CO. 
Manufacturers of Sterling Transits and Levels 
136 N. 12th St. Philadelphia, Penna. 


























FOR SALE OR RENT 


HEAVY GRADING EQUIPMENT 


1—Model KO 654 AC speed patrol grader. 
1—Model 10-K Ryan pull grader. 

1—No. 14 AC power controlled pull grader. 
1—10-ton Huber roller, gas engine power. 
1—10-ton Buffalo steam roller. 

1—4 to 5 yard Ateco hydraulic scraper. 
1—Model L tractor. 

1—Model LO Allis-Chalmers tractor. 

1—Model K Allis-Chalmers tractor with dozer. 


USED TRACTOR PARTS 


Large assortment parts for Models L and LO 
Allie Chalmers and 60 and 65 Caterpiller, in- 
eluding transmissions, gears, sp ets and motors. 


Write for eur complete used equipment fist 


GENERAL MACHINERY COMPANY 
SPOKANE, WASHINGTON 


FOR SALE 


CRANE BOOM, 60’ for Model 6-7-8 Northwest 
machines. 

BUCKET, dragline, % yd. Page Automatic. 

BUCKET, dragline, 1 yd. Page Type M. 

BUCKET, dragline, 2 yd. Omaha heavy duty. 

CHAIN, 274 ft. of 1%” wrought fron dredge chain. 

a 2 Model 105 (1 yd.) Northwest, 


DRILL SHARPENER, Sullivan Class “‘C”’. 

GRADER, Adams No. 12, leaning wheel. 

GRADER, Caterpillar 10’, pull type, hand control, 
leaning wheel. 

PAVER, 13E Koehring (% yd.) on full crawlers, 
20 ft. boom and bucket. 

PILE HAMMERS, No. 3 Vulcan, No. 6 and 9B2 
McKiernan-Terry. 

SHOVEL, % yd. Insley (half swing). 

SHOVEL ATTACHMENT for Model 4 & 5 North- 
west machines. 

SHOVEL DIPPER, 1 yd. manganese dipper only, 
ime _ For P & H, Bucyrus-Erie or Link Belt 

ovel. 

SCREENING & LOADING PLANT, Cedar Rapids 
portable gravel and sand loading plant, OPO 
type, with Waukesha gasoline engine, screens, 
feed and delivery conveyors. 

TRACTORS, <a 60 and _ Allis-Chalmers 
Model L 75 H.P. 


0. B. AVERY COMPANY 
1325 MACKLIND AVE. ST. LOUIS, Mo. 





FOR SALE — REBUILT 
EQUIPMENT 


TRACTOR-SCRAPER 
Allis Chalmers, Model L. O. Diesel 
tractor, Gar Wood 8 yard Hy- 
draulic Scraper—$3750. Ze 
BLADE GRADER 
Caterpillar No. 66, 12 ft. blade, Hand 
Control—$1000. 00 
Austin-Western No. 11, 12’ blade, Hy- 
draulic Control—$1250.00 
Galion No. 210, 10’ blade, Hand Con- 
trol—$900.00 
MOTOR GRADERS 
Austin-Western, Model 77 Sr. Tandem 
drive, Diesel powered, 12 foot blade 
—$3500.00 
Austin-Western, Model 66, Gas pow- 
ered, Tandem drive, 12’ blade— 


$2500.00 
CRUSHER 
1016 Austin Western, on steel wheels, 
22° folding elevator and screen. 
Without screen — $1500.00. With 
Screen—New—$2200.00 
POWER UNITS 
Wisconsin Model K, 6x7, 80 h.p. with 
radiator, housing, clutch and pul- 
ley—$700.00 
2—Wisconsin Model B 3, 5%x6%, 65 
h.p. with radiator, housing, clutch 
and pulley—$650.00 each 
Climax RI, 6 cylinder, 6x7, 150 h.p. 
Burns tractor fuel, radiator, hous- 
ing, clutch and pulley—$1250.00 
SHOVEL ATTACHMENTS 
For Northwest Model 104—105 and 2 
Send for our complete list 


NIXON-HASSELLE COMPANY, INC. 


1300 Carter Street 
Chattanooga, Tenn. 



































FOR RENT 


3—600 gal. Distributor tanks on Inter- 
national trucks. 


1—-1,000 gal. capacity Distributor on 10 
wheel, 3 axle G.M. truck. 


1—1,650 gal. insulated Distributor Tank 
on G.M.C. truck. 


3—2 ton tandem C.H.&E. modern gas 
rollers, with or without high speed 
trailers. 

LEICESTER STANHOPE 

WAYNE PENNA. 





FOR RENT 
1—10 8 Jaeger Concrete Mixer 
1—2T E Foote Paving Mixer 
1—10 Ton Buffalo Springfield Tandem Roller 
1—8 Ton Buffalo Springfield Tandem Roller 
FOR al 
1 o. 1 Allis Chalmers Pu 
1 ft. 16” Electric leothers” Belt Conveyor 
1—Electric ~~y 3 driven Sack Cleaner 
1—21” Buffalo Drill Press 
1—TIIlinois Machine 2 , Co. Grinder 
1—4 ft. long, 30” Screen 
1—Abell-Hows if ft.'s spun © ten hand epereted Coane 
1—Batch Hopper and Scale for 125 ton bin 
200 Ft. 2” Hose 
30 ton Fruehauf Trailer, platform 10 ft. Wide 
by 22 ft. long—length overall 31% Ft. 


THE BARBER EQUIPMENT CO. 
7 S. Dearborn St. 7 


Tel. Cent. 3284 Chicago 





FOR SALE: 
30 x 10 Portable CRUSHING PLANT 
4 x 8 Telsmith Vibrating SCREEN 
| Ton Cap. ASPHALT PLANT 
3—800 x 1,000 Gal. DISTRIBUTORS 
18 in. x 200 ft. BELT CONVEYOR 
5—RD-6, 7, 8 DIESEL TRACTORS 
\% yd. Owen CLAMSHELL 
10 Ton Tandem ROLLER 
2—1,000 ft. DIESEL AIR COMPRESSORS 
30—1% yd. and 3 yd. DUMP CARS 
6 ORANGE PEELS—4 to 27 ft. 
100 H.P. Lambert three drum ELEC. HOIST 
5 Parsons & Cleveland TRENCHERS 
2—24%4 end 3 ton tandem gas ROLLERS 


Tidewater Equipment & Mech. Corp. 
305 Madison Ave. ew York, N 





























FOR SALE 


Hollow Rockdrill Steel Trade Name. 
CRUSCA steel sizes %” and 1” hexa- 
gon from 2 ft. to 16 ft. for detachable 
bits. Inquire of 


H. W. SITTIG TOOL CO. 
828 Ted Ave. Youngstown, Ohio 








Hall-Perry Machinery Co. 
812 E. Iron St. 
BUTTE, MONTANA 
* 
EQUIPMENT AND SUPPLIES 
FOR: 


Contractors 
Mines 

Mills 
Municipalities 


We will be glad to figure on equip- 
ment and supplies for any job. 





ROADS AND STREETS, December. 


1941 
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CLEARING 





HOUSE 














Advertising 
Manager 


now and for past 15 years 
manager of advertising de- 
partment of $13,000,000 
manufacturer of machinery 
and tools, is available for 
similar position preferably 
in New York City or nearby 
locality. Has complete 
charge of trade paper ad- 
vertising, preparation and 
production of catalogues, 
booklets, sales material, etc. 
Address Box 441, Roads and 
Streets, 330 So. Wells St., 
Chicago, Ill. 

















SPECIAL 


i—Austin Western 15x20 Roller Bear- 
ing Jaw Crusher No. 2600. 
Prie® ccccs 6ocegunveaneeed $1,500.00 
JOHN W. PATTERSON CO. 
324 Fourth Ave. Pittsburgh, Pa. 











TO RENT 


B2 Erie Steam Shovel 1 yd.; P. & H. 
Gas Shovel % yd.; Cat Tractor No. 
30; 30 ton trailer; 3% ton Mack truck 
—Reasonable rental. 
S. H. RIESS, INC. 
1919 Greenwood Avenue 
Evanston, Illinois Greenleaf 0183 














FOR SALE 


4—Waukesha 6 cylinder 90 h.p. gas or 
tractor fuel engines with clutches. 


A. J. HANSON, Helena, Ark. 

















CHARLES EVAN FOWLER 
M. INST. A.C.E. M. ENG. INST. CAN. 
LONG SPAN BRIDGES—FOUNDATIONS 

RIVERS—HARBORS—PORT WORKS 

“IDEALS OF ENGR. ARCHITECTURE” 


Rm. 1610, 330 S. Wells St., Chicago 
$2 Liberty St., N.Y.C. 











WANT TO BUY 


1% to 2 yd. Caterpillar Shovel 

3—1000 gal. Distributor Trucks 

24 x 36 Rock Crushing Plant 

4—10,000 gal. cap. Steel Tanks 

No. 400 or 800 Vulcan Extractor 

No. 2 or No. 1 Vulcan Hammer 

100 tons Steel Sheeting, 22 ft. 

676 to 1000 ft. Air Compressor 

1% to 3 ton Tandem Roller 

40 to 50 ft. Portable Belt Conveyor 

Address Box 447, Roads and Streets, 
330 So. Wells St., Chicago, Ill. 














EQUIPMENT FOR SALE 





FOR SALE—1—21E Rex Caterpillar Pav- 

er Mixer, 1—27E Rex Caterpillar Paver 
Mixer, 1—% yd. Lakewood Mixer on 
wheels, Hercules power unit. Box 454, 
Roads and Streets, 330 So. Wells St., 
Chicago, Til. 





ASPHALT FINISHER FOR SALE—One 

879 Barber-Greene Asphalt Finisher, in 
excellent used condition, standard 10’ 
width with 2—1’ extensions and with 
agitator. Interested only in cash deal. 
Located in Kansas. Address Box 456, 
Roads and Streets, 330 So. Wells St.. 
Chicago, Ml. 








NELSON BUCKET LOADER FOR SALE 

—One L4 Nelson Bucket Loader in ex- 
cellent used condition, mounted on full 
crawlers, rated capacity 2 cubic yards 
per minute. Purchased new in September, 
1940. Located in Kansas. Address Box 
457, Roads and Streets, 330 So. Wells 
St., Chicago, Tl. 





BARBER-GREENE TRAVEL PLANT 

FOR SALE—One 848 Normal Duty 
Barber-Greene Travel Plant in fine used 
condition. Bought new in June, 1940. 
Outfit complete for both bituminous mat 
and for soil aggregate water stabiliza- 
tions, including mixer on pneumatic tires 
with 75 HP gasoline engine—Bucket 
Loader equipped with 50 HP gasoline en- 
gine. Outfit equipped with electric lights. 
Located in Kansas. Immediate shipment. 
Address Box 458, Roads and Streets, 330 
So. Wells, St., Chicago, Il. 





EQUIPMENT WANTED 





WANTED A ROLLER—Please state price, 

make of machine, weight, location and 
condition. Box 446, Roads and Streets, 
330 So. Wells St., Chicago, Il. 





POSITION WANTED 





WANTED POSITION as foreman on 

on large grading project anywhere. 
Am elderly but capable and dependable 
and sober; can handle any kind of equip- 
ment in road building. Have had 25 yrs. 
experience as Supt. and foreman on all 
classes of work. Best of references. Box 
455, Roads and Streets, 330 So. Wells St.. 
Chicago, Til. 





POSITION WANTED—As Timekeeper or 

Checker or Blueprint man. Now em- 
ployed. Age 47, good health, family man, 
no drinking, go anywhere but prefer 
West—Southwest. John Lamar, R. F. D. 
3, Ada, Okla. 





POSITION WANTED—Operating shovel 

or dragline; thoroughly experienced 
building, repairing and operating all 
types; will go anywhere. Box 453, Roads 
and Streets, 330 So. Wells St., Chicago, 
Th. 


ROADS AND 


You’ve saved 


two million lives 


...8o far! 


INCE 1907, when the fight began, 

the tuberculosis death rate has 

been reduced 759%! — by people like you 

buying Christmas Seals, More than two 
million lives have been saved. 

Byt the battle against this scourge 
must go on. Tuberculosis still kills more 
people between the ages of 15 and 45 
than any other disease. 

Yet it is possible to eliminate com- 
pletely this enemy of mankind. Our 
weapons are Research, Education, Pre- 
vention, Control—made possible by your 
use of Christmas Seals. Get them today. 


Buy 
CHRISTMAS 


SEALS 


5 


















POSITION WANTED 





POSITION WANTED—As _ Superintend- 

ent. Have 30 years experience building 
all phases of Federal, State and City 
paving, Bridges, Viaducts, heavy and 
light grading, Interceptor sewers, water 
lines, Foundations and flood walls. Fa- 
miliar with modern equipment. Qualifi- 
cations cover any project. Organizer and 
knows cost. Age 47. Best of references. 
Address Box 448, Roads and Streets, 330 
So. Wells St., Chicago, Ill. 





POSITION WANTED as sup’t. or fore- 

man on bridge and culvert work, 
grading, sewer and water systems, 
clearing and grubbing and gen. con- 
struction, wide experience on all classes 
of work, good pusher, American citizen. 
sober, dependable estimator and ac- 
countant. 10 years’ experience in super- 
vision, age 31, single, draft classification 
g-a. Will go any place, best of refer- 
ences, available at once. Box 452, Roads 
and Streets, 330 S. Wells St., Chicago, Ill. 








HIGHWAY RESEARCH ENGINEER 

wants new connection. Six years’ ex- 
perience with low cost highways includ- 
ing: soil mechanics, soil stabilization, oil 
mixes, hardening, recovery and adhesion 
of asphalt to minerals. Patent on high- 
way design, several articles. Age 36, 
B. 8. degree. Box 451, Roads and Streets, 
330 S. Wells St., Chicago, Ml. 








HELP WANTED 





DESIGNING ENGINEER—Barber-Greene 

Company, Aurora, Illinois, in expand- 
ing the Engineering Department, has 
opportunity for an outstanding creative 
designing engineer with proven ability 
and experience on heavy machinery. Age 
between 30 and 45. 


STREETS, December, 1941 
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"BOSS Couplings 
Provide 3-Way 
PROTECTION! 


J—. They protect you against costly 
job delays due to leaky, inefficient 
hose connections. 


2... They protect your men from the 
danger of injuries resulting from 
coupling blow-offs. 

3— They protect the hose upon which 
they are used, permitting it to be 
kept in service longer. 


"GJ-BOSS” 


GROUND JOINT 
FEMALE HOSE COUPLING 


STYLE X-34 


Washerless, leakproof construction. Ex- 
tra gripping power by reason of strong 
malleable iron 4-Bolt “BOSS” Offset In- 
terlocking Clamp (on 1” and larger; 
2-Bolt “BOSS” Interlocking Clamp on 
¥%”" and smaller). Cadmium plated-rust- 
proof, Sizes: 1%” to 4”, incl. 


‘BOSS’ 
FEMALE HOSE COUPLING 


STYLE W-16 


Same as above except that spud and 
stem are designed to accommodate 
washer. Sizes: 4%” to 4”, incl. 


Stocked by Leading 
Rubber Manufacturers and Jobbers 


DIXON 


VALVE & COUPLING CO. 


MAIN OFFICE AND FACTORY 
PHILADELPHIA, PA. 


Chieage ¢ Birmingham ¢ Leos Angeles ¢ Houston 





ROADS AND STREETS, December, 
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*Heltzel Steel Form & rin Co 
*Hercules Company, The 
Hercules Powder Co 
Hetherington & Berner, Inc 
Huber Mfg. Company, 
Hyatt Bearings Division 


1 
*International Harvester Company.... 
*Iowa Manufacturing Company 

J 


*Jaeger ey Co., The 
*Jahn Co - 
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Klauer Manufacturing Co 
Koehring Company 
Koppers Company 


*La Crosse Trailer & aenene Co. 
Le Tourneau, Inc., R. 

Lima Locomotive Wwarks Inc 

Linn Manufacturing Corp 
Littleford Bros. 


Mack Trucks, Inc 

Marion Steam Shovel Co., The 
*Marmon-Herrington Company, Inc.... 
Michigan Alkali Co 

Michigan Power Shovel Co............ 
Monarch Road Machinery Co... 


*National Automotive Fibres, Inc 
*National Paving Brick Association... 
Nixon-Hasselle Co., Inc.. ; 
Northwest Engineering Co.. 

Novo Engine Company 


° 


Ohio Oil Company, The 
*Osgood Company, The 
Owen Bucket Co., The 
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Paramount Products Co 

Paris Manufacturing Co., Inc... 
Patterson Co., John W 
Philadelphian Hotel 

Pioneer Engineering Works 
Pittsburgh Steel Company 
*Portland Cement Association 
Powers’ Road & Street Catalog 
Preformed Wire Rope 


*Reilly Tar & Chemical Corp 
Riess, Inc., S. H 
Rogers Brothers Corporation 


Sauerman Bros., 
Seaman Motors 

*Servicised Products Company 
Shunk Mfg. Company, The 
Sinclair Refining Co 
*Sisalkraft Co., The 

Sittig Tool Co., H 

Skelly Oil Co 

Smith & Co., Gordon 
Standard Oil Co. of Calif 
Standard Oil Company (Ind.)......... — 
Stanhope, Leicester 

StarLite Co., The 
Stulz-Sickles Co. 


Telford Equipment Co 

Tennessee 4 Iron & Railroad Co.. 
*Texas Co., The 

Thew Shovel Co., The 

Thornton Tandem Co 

Tidewater Equipment & Machy. Corp. 94 
Timber Engineering Company, Inc.. 
Timken-Detroit Axle Co 

Toncan Culvert Mfrs. Ass’n 

*Tuthill Spring Co...... pibhecukocenens _ 
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*Union Metal Manufacturing Co., The. 90 

Union Steel Products Co 

United States Steel Corp..... . 

Universal Atlas Cement Co 

Universal Crane Division 

Universal Crusher Co............ oases 

Universal Road Machinery Co...... o4 
WwW 


Wallace Tire Service, Inc 

Walter Motor Truck Cg 

Warren Knight Co 

Wellman Engineering Co., The 

Wenzel Tent & Duck Co., H 

Western Cataphote Corp 

Whayne Supply Co., Roy C.. 

White Mfg. Co. 

Wiscousin ee” GOs cas ccccwsus os 

Worthington Pump and Machinery 
i eee iy errr rye ere eee 
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York Modern Corp 


* Advertisers with * are represented in 
the 1941 edition of Powers’ Road and 
Street Catalog and Data Book. Please re- 
fer to it for additional information on any 
of their products. 








